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PREFACE. 



A LTHOTJGH the title of this work is sufficient to declare its con- 
tents, a few prefatory remarks may not be Buperfluoua as to its 
design and the manner in which that design has been carried out. 

It has ever been to the writer a matter of surprise and regret, 
that although the art of turning has been so long and so successfully 
pursued in this countr}', both by artisans and amateurs, no work has 
appeared in the English language treating upon the subject, except 
one or two sketches and imperfect treatises. 

Some years since Mr. Holtzapffel advertised a forthcoming series 
of seven volumes, intended to supply this manifest deficiency in our 
scientific and mechanical literature, and the subject would have been 
handled by him in a thoroughly exhaustive and masterly manner. 

The untimely death of that gentleman occurred after the publica- 
tion of the first three volumes, which are indeed complete in them- 
selves, and of immeasurable value to the mechanic and amateur ; but 
which are unfortunately only introductory, " simple turning by hand- 
tools " being the special subject of the proposed fourth volume. Tbe 
present proprietors of the firm of Holtzapffel & Co. having, in their 
catalogue even up to tbe time of the most recent edition, continued 
to advertise the seven volumes, amateurs especially havo anxiously 
hoped for the publication of some part at least of the remainder of 
the series. That expectation is, it is to be feared, little likely to he 
rewarded ; and, not until that fact had been ascertained with some- 
thir^ bordering upon certainty, did the author of the present work 
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venture to take up the pen and endeavour to set forth the prinoiplea 
and practice of an art which, like so many others, he has found so 
absorbing and attractive, and withal so delightful a source of recrea- 
tion to mind and body. Several things, however, contributed to 
make the writer hesitate to undertake such a work. In the first 
place he was aware that a number of possible readers would pro- 
bably be more competent than himself for such a task, especially 
those whose means might have enabled them to procure a large 
amount of the most modem and approved apparatus connected with 
the Lathe, and whose occupations might allow of more leisure for 
their extensive use than falls to the lot of the writer. 

In the next place the risk of publication was such as he felt him- 
self hardly justified in encountering. Just at this time, however, 
chance placed in his hand two or three numbers of the " English 
Mechanic," in which some one else had b^;un, but speedily 
resigned, a series of papers " On the Lathe and its Uses," compiled 
from American journals. 

The author of the present work at once put himself in communi- 
cation with the editor and proprietor of the above periodical with a 
result now well known to the readers. 

The following pages are not, strictly speaking, a mere reprint from 
the "English Mechanic." The papers have been carefully revised 
and re-arranged; some statements, the correctness of which 
appeared doubtful, modified or wholly withdrawn; while, in one 
or two instances, whole chapters have been re-written, and the 
suggestions and inventions relating to the liathe, furnished by other 
correspondents, embodied {when they appeared of real value) in 
the work. 

But, in addition, a valuable Appendix is now published, con- 
taining matter of great importance, contributed by one or two 
gentlemen, who most kindly placed their papers at the service of the 
author. Foremost among them stands a paper on the angles of 
tools, by Dodsworth Haydon, Esq., of G-uildford. A clever arrange- 
ment of Lathe for Rose Engine Work, by the aid of the Eccentric 
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Chuck without Rosettes, is also added from the pea of Mr. Elias 
Taylor, of Brighton ; and one or two matters, which did not appear 
so fully treated as they deserved in the body of the work, have been 
resumed and more fuUy discussed in the Appendix. 

The author gratefully acknowledges the suggestions of varions 
correspondents, amateurs and working men, from whom, as a rule, 
he has not failed to obtain any required assistance. 

That the work, iu its present form, is entirely satisfactory or 
complete, the writer cannot pretend ; that many errors have crept 
in is highly probable ; but, if it is acknowledged to be the best work 
t/et produced on the Lathe, and should prove in any degree service- 
able to amateur or artisan in the pursuit of this moat delightful art 
— aye, if it should stir up some abler pen to write a better and 
more complete series, it will afford real pleasure and lasting gratifi- 
cation to 

THE AUTHOR. 
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TEE LATHE AND ITS USES. 



rpHE Lathe has now for many years been steadily malting its way 
J- from the workshops of our leading artisans to those of the 
amateur and lesser stars of the mechanical world. This is but the 
natural result of the yarious additions and improvements which have 
been mtroducod into its construction from time to time. The uii- 
workmanlite and clumsy tool of olden days has long since been 
superseded by one of admirable finish and perfect aptitude for 
its designed uses ; and now that its construction is no longer 
dependent upon the skill of the workman alone, but upon machinery 
moving with the precision of clock-work, tho fitting of the various 
parts IS accompHshed with the greatest ease and certainty. The 
sale being thus extended, the price has considerably diminished— 
the monopoly enjoyed by one or two makers no longer exists ; and 
there are few of a mechanical turn of mind who cannot now provide 
themselves with a latho suited to their requirements. 

Nevertheless, tho adepts in the art of turning ai-e by no means so 
numerous as might be expected, and, among amateurs especially, it 
IS rare to find work executed in first-rate stylo by simple hand tools 
requiring skill and practice in theii- use, so that it not unfrequently 
happens that a workman who can turn out exquisite specimens of 
ivory carving and ornamental lathe work, is hut a fourth-rate hand 
with the gouge and chisel. 

But however beautifully executed such ornamental work may be 
the oredii is rather due to the tool than tho workman, and a well 
turned box with accurately fitting cover may bespeak more skill in 
handiwork than the above elaborately designed specimen. 

Moreover the one requires lathe fittings, which are not always to 
be had unless the purse is well filled, whereas the general mechanic 
(amateur or professional) can provide the tools needed for the other • 
hence we propose first of aU to give some practical hints on plain 
hand turning of wood and metal. The ordinary form of foot lathe 
IS well known and requires no special description, it is represented 
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2 THE LATHE AND ITS USES. 

in the frontispiece of this Tolume There are, however, certain points 
of detail in its construction, to which it is necessary to direct the 
reader's attention. 

First and foremost comes the mandrel, of which there are several 
patterns, according to the special purpose for which the lathe may 
D3 intended. 

Now of whatever form it may he made this is the essential part of 
the lathe, and must run with the utmost truth in its bearings. 
Imperfection here iviU be imparted to all work executed upon it, and 
accuracy in this part alone will make up for any slight defects that 
may occur in less important parts of the machine. 

For ordinary work in wood alone or in brass the best form is 
represented in Fig, 1. 




The part a, b, should be cylindrical, with a feather let in to fib a 
slot in the pulley shown in Fig. 2. This pulley, whether of hard 
wood or metal, is thus sHpped on the mandrel as far as the collar 
d, d, and a nut e, screwed up tightly at the back of it, fixes it securely 
in its place, from which it may be moved if requisite and replaced 
without fear of being out of truth. This cannot be done if the 
mandrel is squared at a, b, and the pulley driven on with a hammer, 
as commonly done by inferior workmen. The part e, is made 
conical, to fit a hardened eteel collar of similar shape. The angle of 
this conical part is of some importance, as if it is too small the 
mandrel is apt to jam and stick tight in its hearings. 35° will be 
found to work well. With regard to the length of this conical part, 
opinions differ considerably, but it must be remembered that friction 
is independent of the exient of the hearing surfaces and depends on 
the force with which they are pressed together (iu the present case it 
depends on the tension of the lathe cord and the weight of the 
material to be turned), so that a tolerably wide mai^n may be 
allowed in this matter. Practically the question is decided by the 
thickness of the casting of the poppit head, tchich is regulated by the 
required strength and size of the lathe. The collar is sometimes of 
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hardened steel, sometimea of brass. The latter would theoretically 
cause less friction than the former, hut practically nothing can beat 
a well finished collar of hard steel. Collars of this material made by 
the original Holtzapffel two generations back are now as good as 
ever, perhaps even better. The centre, which screws up against the 
left-hand end of the mandrel, should be of the form shown in Kg. 3 
— a plain cylinder with a screw cut at each end to receive clamping 
nuts. The central part is rather larger than the screwed parts, and 
passes truly through the poppit head. This form is much better than 
a simple screw with points, as the latter is not likely to keep the 
line of centres in being screwed up into its place. 

It will be found of great convenience to have the screw on the 
nose of the mandrel (and indeed «// screws about the lathe),'of stan- 
dard Whitworth pitch, as taps for the chucks are thus readily ob- 
tained, and nuts and screws of the various sizes may he also procured 
to remedy breakages and losses. Upon this subject, however, we 
shall have occasion to treat more fully when we pass from the de- 
scription of the lathe itself to the work that is to be aceompHshed by 
its aid. 

The only form of back pop- , ric.i. 

pit that need be particularised 
IS that made with cylinder and 
leading screw. The simple j 
pointed screw passing through 
the lathe head tapped to re- 
ceive it, not only requires no 
special description, but it is 
only calculated for lathes of 
the commonest design, as it is 
seldom that the hne of centres 
is accurately maintained by 
the point at every part of the revolution of the screw. More- 
over, the latter soon works loose in the poppit, and for anything 
like accurate work becomes speedily useless. The cylinder and 
pushing screw is indeed far superior to the form just alluded to, and 
where cheapness is an object it has its advantages over the first- 
named and best form. It is represented in F^. 4. The cylindrical 
pari; is shown at B, and may have at one end the usual point, and at 
the other a small conical hole or hollow centre. It may then be re- 
versed in its bearings at pleasure, or other cylinders with different 
shaped ends can be substituted, as may be found convenient. Of 
course the pushingscrew Ais for the purpose of advancing the cylinder, 
which is damped by the small screw at C. The cyhnder and leading 
screw are shown in detail in Fig. 5, which is the poppit head bored 
throughout to receive the spindle or cylinder A. At the right hand 

B 2 
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this bore is enlarged to form a recess, B, to receive the head of the 
leading screw, C. This screw is generally made with a left-handed 
thread, so as to mthdraw the back centre when turned from right to 
left. The spindle AA is bored, and a left-handed female thread is cut 
from end to end — this however is turned off at the place destined to 
receive the movable point or centre, and a hole slightly tapering is 
cut, or if preferred a cylindrical hole is made and tapped for the same 
purpose. The spindle has also a slot cut from end to end, into which 
a screw enters from the poppit, preventing the spindle from turning 
round while the internal screw is revolving by means of the small wheel 
and handle fixed to its right hand end. The spindle is now put in 
its place, the screw inserted and turned til! the head or flange, 0, rests 
in the recess before- mentioned — a flat plate, F, is then attached to the 
back of the poppit by three or four screws, the head of the leading 
screw passing through its centre ; the small wheel is then attached 
and the whole is complete. 

It is evident that by turning the wheel the internal screw is put in 
revolution, and as it is prevented by Its flange from assuming any 
motion in the direction of its length, the moveable cylinder will instead 
be withdrawn or thrust forward. 

This form of poppit is the best that can bo adopted and is of gene- 
ral use in all firat-<dass lathes. In addition to the moveable point g, 
a flange similar to H should be fitted. This will be found of great 
use when the lathe is used for drilling, the piece of work resting 
against it, while the pressure is regulated by the leading sa-ew. 

There are, in addition to the flange and pointed centre, other 
pieces of apparatus that can be substituted, as occasion may require, 
and these wdl be hereafter described in this series. With_ regard to 
the common rest for hand turning a lengthened description is nu- 
The T or tee should for wood turning bo of the form 
fiCfi shown in T"ig, 6 at A. It is often 

bJ made as B, which is a very incon- 
1 venient pattern, as the cross piece 
I on which the tool rests cannot be 
I advanced sufficiently close to the 
work if the latter exceeds a diameter 
of two or three inches. For metal 
turning the top of the rest should 
be flat, and about ono inch broad, as the heel of the hook tools used 
for turning iron must be able to take a firm bearing upon its surface. 
Sometimes a plate of brass is riveted on the flat top, as the tool takes 
a firmer hold on this metal, and when the latter becomes defaced and 
channelled it can be renewed without the cost of a new casting in 
iron. The turner should be provided with two or three tees for metal 
and for wood, — one may be long enough to have two legs and require 
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THE LATHE AND ITS USES. 5 

two sockets, as shown at C. This is convenient in turning long pieces 
of wood, — a very short toe, not more than an inch in length, should 
also he provided, and if one tee is specially kept with a very level 
and smooth edge, it will be found of great advantage in chasing 
screws — indeed the latter work can hardly be managed at all if the 
top ofthe rest isdamagedand uneven. The next part requiring descrip- 
tion is the horing collar, without which even a hand turning lathe can 
hardly be considered complete. This horing collar is intended so to sup- 
port one eud ofthe work, instead of Its being held hy the hack centre, as 
to enahle the workman to get at the end of it for the purpose of drilling 
it. Suppose for instance the work in hand is a tool handle, 
and that it is so far finished as only to require the hole 
for the reception of the tang of the tool. If this is bored 
by hand with a gimlet, it is seldom that the hole will he 
truly in the axis of the piece, but when this is done in the lathe by 
the help of the horing collar the bore will he truly central, and the 
tool when in plaee will fall in the same lino with the handle. This 
will conduce to the correctness of the work in hand more than the 
amateur or other workman might suppose, and a row of tools thus 
truly handled and in good condition generally bespeaks an efficient 
and careful artisan. There arc several plans for boring collar of 
nearly equal efficiency, and we shall describe one or two of the most 
common, and also one invented by the author, and which, if carefully 
made, is of great service. Fig. 7 represents a poppit head, B, which 
is hut half the height of the otlier 
poppits of the lathe — a side view of nci. 

this is shown at B, Tig. 8. Near the ' - . - - 

top of this poppit is a hole through 
which passes a bolt 0, hy which and , 
its nut the circular plate A can be 
securely clamped in any desired posi- 
tion, as it revolves freely on the holt as 
a centre pin. This plate is Lored with 
a series of conical holes, whicli are so 
arranged that their respective centres 
^vill he iu a line with the centres 
of the mandrel when any one of 

them is brought into a position corresponding with the lino e, c. 
The hole thus brought into position for use (having been selected 
according to the size of the work to be bored), takes the place of the 
back centre ; the end of the work rests in the cone, which is greased 
or soaped to reduce friction, and the rest being fixed at the other side 
of the boring collar, the drill can be readily used, and the bore after- 
wards enlarged if necessary with any convenient tool. This boring 
collar is generally made of iron, hut a substitute of hard wood will 
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6 THE LATHE AND ITS UBES, 

frequently serro the purpose, and can be made by tbe amateur, -who 
may be unable to obtain one of more durable material. If made of 
wood the best unguent will be soap or black lead, sucb as ia used for 
grates, or n mixture of the two. This black lead or plumbago (it 
has no lead in its composition) will always be found serviceable 
where wood works upon wood, and also to give a smooth surface to 
wooden patterns for casting. 

Where cost is an object, a simple substitute for the boring collar is 
frequently made by the ordinary workman by a piece of board one 
inch thick, shaped like Fig. 9, with a single hole of the size most 
Fit, « ;^enerally required ; and the work is then fitted 

~~ ;o the boring collar, instead of the latter to 
I ihe work. In turning tool handles, for in- 
I '.tance, where a few dozen are required all of 
(he same size, or nearly so, a device of this 
kind, which can be made in a few minutes, 
is sufficiently effective. This form has been 
modified in two ways, and either will bo found 
convenient. In the first, the conical hole is 
made of the largest size likely to be required, 
a set of boxwood plugs are then turned to fit this hole and are them- 
selves bored in a similar way to suit various sizes of work. The form 
of these pings is shown in Fig. 10, which is a side sectional view, and 
at B, where the same is shown in perspective. Two small screws 
or pins b, c, Fig. 10, fitting into the holes «, a, Fig. 9, prevent these 
flange-shiiped plugs from turning round in the board as the work 
revolves. The pattern of A, Fig. 9, may be varied, and is bettor 
made of hard wood, and of a form which will afford a good bearing 
upon the lathe bed, 





The second modification is more difficult to make, but equally 
effective. It is shown complete in Fig. 11, This form, arranged by 
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the writer, has many advantages oyer the two last-named, and is 
very serviceable. A is the poppit, of the full height of the ordinary 
lathe heads, or a couple of inches higher. E, the slide forming the 
support of the piece to be bored. The form of tho po])pit without 
this attachment is shown in Fig. 12. If for nice worK it should be 
made of metal and the face of it planed, but for general purposes 
hard wood wiU sufBce. b, h, Pig. 11, are two pieces of brass forming 
a groove or guide in which a slide B, with dovetailed edges is fitted 
to work. This sUde is bored, like the ordinary collar, with conical 
holes of different sizes, and should be made of metal and planed on 
back and edges. Over each hole is a mark, and this is to be brought 
to a similar mark on the face of the poppit. The plate is then 
n position by a screw at the back of the poppit. One or 
e'of such sHdes may he fitted at pleasure, and in case of wear or 
these are the only parts requiring to be renewed. 





It is a good plan to arrange a socket and toe of a rest as b, e, 
Fig. 13, at the back of this burmg collar, especially as the position 
of the tool will be nlwaj s the «ame, so that the rest may be a perma- 
nent part of the poppit There is sometimes a difficulty with the 
ordinary form of bonng collar m advancing tho rest T sufficiently 
near the work (the foot of the poppit, and that of the rest prevent- 
ing it, by coining in contact.) There is another modification of boring 
collar, forming at the same time a guide for the drill, which in slen- 
der work, where the tool is long and fine, becomes almost a matter 
of necessity. 

This consists in making such a 
guide cone as mentioned and shown in 
Fig. 10, B, but with a continuation f 
containing a smaller hole for the drill, 
as Fig. 14. Both this and the other 
shorter cones above-mentioned may 
be made to screw into the poppit A, 
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__^. ., _ d of being kept in place by the pins at a, a, of that figure. 

In that ease however the hole in tho poppit must be eylindrical and only 
used as a support for the cones themselves. In addition to the use of 
these boring collars already alluded to, they serve for the purpose of 
turning up the points of screws like those of lathe centres. These 
are first formed between centres with carrier chuck, the back poppit 
is then removed and the extreme point fitted through one of the 
holes of the boring collar and the marks of the centre turned off. 

Another useful adjunct to the lathe is the back rest for supporting 
long and slender articles, which would otherwise bend under the 
pressure of the tool. Tho ordinary and simplest form is shown in 
Fig. 15, and this is of general use with brush handle makers imd 
others whose work is confined to a few sizes and shapes only. A 
better form is shown in Fig. 16. A support of wood or metal shaped 
like A is clamped to the lathe bed. Through the uppei pait the 
slide B passes and is wedged up so as to support the work — or tho 
socket of a lathe rest may be arranged to talie tho upiight part A, 
which must then be rounded, as shown at C 




communicated to the English 
Its construction and mode of 



A modification of the latter, 
Mechanic, is shown in JFig. 16*. 

apphcation is sufficiently evident without a detailed description. 
Fig. 16^ is another form made in metal. It consists of two shnilar 
plates with a triangular opening A, through which the work is passedj 
and which has an oval slot D, by which the apparatus is secured to 
the short poppit of the boring collar. Between the two plates slides 
a third, partly visible at 0, which can be clamped by a screw at B, 
this screw also serving as a stud by which tho plate may bo moved. 
The work is allowed to tako up its own bearing in the triangular 
opening aa it revolves in the lathe. The clamping screw of tho 
poppit is then secured, and the centering thus made certain. The 
plate C is then made to descend so as to touch the work, and 
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clamped in that position. This is a very good central support for 
lon;^ slender articles. 

There is a plan practised by German turners by -which the back 
rest is in a measure superseded, and which may be mentioned here. 
It is simply the peculiar method of using the left hand. This is 
placed on the piece to be turned so that the fingers partly encircle 
the work while the thumb rests in the hollow of the gouge, or upon 
the end of tho tool. The fingers thus form a back rest and keep the 
work pressed against the <jcttmg edge, which it, further steadied by 
the thumb. As the tooltia- ; 
verses the work the lei\band 
accompanies it, and with i 
little practice a ramrod or 
similar long and slendei ai 
tide may he readily and actu- 
rately turned. This position / 
is shown in Fig. 17, and ^ 
though the novice will find it 
difBoult to work tlius, it la ^ ,,.,^...^ 
well worth the trouble of ma^teiirg, as the mctlud once 
acquired will be found of very gieat service 

"We have now described more or less m detail the principal paits 
of the lathe as adapted f^r hand turning Before we dismiss this 
part of the subject, however, it will be necessary to saj a few words 
respecting the bed and lower fittmgs, the fly-wheel, treadle, and 
their adjuncts, 

Beyond question the iron bed, planed as it now is at a moderate 
price, by machinery, is the best that can bo adopted, especially if it 
is intended eventually to fit up tho simple tool ivith slide rest and 
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10 THE LATHE AND ITS tI8Ba. 

superior apparatus. NevertKeless, the pocket must in this case alao 
frequently decide the question of material. If wood is preferred by- 
necessity or otherwise, it should be hard wood, beech, or Spanish 
mahogany, unless it is proposed to plate the surface with irou. This 
latter plan costs little and, besides stiffening the bed, it prevents the 
wear and tear caused by the constant shifting of the back poppit and 
rest. A flat strip of iron one inch or an inch and a hau wide can 
be picked out from the stores of any village blacksmith straight and 
level as it came from tlie rolls of the manufacturer. Selecting 
a piece of the required length and breadth, tho eighth of an inch 
thick or rather more, the purchaser will have holes drilled and 
countersunk at intervals of nine or ten inches, to receive ^-inch 
screws. These strips wiU have to be laid upon the top of the bed, 
at its inner edges ; they need not be let in flush with the surface 
unless appearance is studied. 

They must then be screwed down firmly, and by means of a file 
worked by both bands up and down their length (not across them) a 
good surface may he readily obtained. If the iron islet into the bed 
this filing will abrade the wood work, which is the reason why we 
prefer screwing it on the surface. This method produces a very 
excellent and durable lathe bed, and it will be free from much of the 
tremor which is so disagreeable while working upon a lathe entirely 
of east iron unless the bed of the latter and the standards are more 
substantial than is usual with small lathes. 

The standards supporting the asle of the fly wheel and bed may 
in like manner be of wood or iron. Even when the bed is of iron 
these may be of hard wood, although it is customary to make them 
of the same material as the bed, If of beech, oak, or mahogany, as 
in some of Hoitzapffel's best lathes with iron beds, the tremor before 
alluded to wiU be considerably lessened. Iron is nevertheless very 
neat, and is quite the fashion with the majority of makers, but is too 
often faulty in respect of sohdity. 

The standards as a rule are too slight, an elegant pattern being 
studied to the sacrifice of substance and weight. The bod and stand 
of a lathe cannot be too strong and stiff. 

Respecting this matter of stifi^ness and solidity wo seldom find it 
sufficiently considered, and, even with practical workmen, a defect in 
this particular is more frequently acknowledged and put up with 
than remedied, although the comfort of a steady lathe is beyond 
(juestion, to say nothing of its superiority when good workmanship 
is studied (as it always should be). The old French lathes made in 
the form of a thick table with four stout legs, forming the bed and 
back-board, are by no means to be despised as patterns ; and instead 
of the usual method of making hut one standard at end of the bed, 
there can bo no question that two additional ones add considerably to 
the stability of the machine. 
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The fly ^I'lieel should be sufficiently heavy and have three epeed 
grooves on the rim and two additional ones to produce a slow motion, 
■which is required for turning metal. The latter may be worked with 
ease in this -way when the article to be turned is small, but if heavy 
work is likely to be encountered the back geared lathoj to be here- 
after described, must be substituted, and the slide rest will then also 
replace the hand tools. The crank asle is generally supported by 
two centre screws, the points being hardened, and also the ends of 
the axies, which are accordingly made of steel, and the holes for the 
centre screws neatly drilled and countersunk. 

This is however not the most perfect method, and as we are speak- 
ing of better class lathes, as well as those of more common and 
cheaper make, we must by no means omit to speak of a very superior 
way of fitting the crank axle. The latter must be turned at both 
ends, the wheel bored and slipped ■>n, and keyed in its place. 

Two wheels of brass about two inches n b 

diameter, must then take the place of the ^ 
centre screws. These are called friction -' 
■wheels, and they must be placed suffi- 
ciently near each other to support the end 
of the axlo bet-ween them, as shown in 
Fig. 17^, a and 6. A pair of these 
must be thus fitted to each standard, and after the axle is 
placed in position a third may be placed above it to prevent the 
lathe cord from lifting the axlo out of place by its tension. The 
axle and friction wheels will thus work together with an exquisitely 
smooth rolling motion — there will be no tendency to thrust the lathe 
standards apart as must result from tightening the ordinary centre 
screws, and the friction of the axle on its bearings will be reduced to a 
minimum. Any person acquainted "with the useof the lathe may readily 
fit up these friction wheels, and the time and trouble so expended 
will be amply repaid by the superior ease -with which the lathe can 
bo used, we may say the same of the chain and eccentric, which can 
replace -with similar advantage the crank and hook in ordinary use. 

For the latter the following 
arrangements are necessary. 
A is the eccentric keyed to 
the crank axle, and may be 
either in the middle of the 
same or, as in Muir's patent 
lathes, at one end outside the i 
standard. Around it passes the 

endless flat chain B (known as ■ , . 3~J7 -l 

crank chain). This also passes round a roller in the treddle shown 
at 0, This chain does not act as a mere link, but when the lathe is 
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in action it moves round and over the eccentric and treddle roller. 
ThD motion of the whole is smooth and regular, and, what is almost 
as important, noiseless. In Muir'a and other lathes the crank chain 
is us^ without the eccentric, heing applied to the crank instead. 
Perhaps there is not much to choose between the two, hut no one 
who has studied the eccentric and observed its exquisitely gentle 
and smooth motion in an ordinary engine can have failed to be 
struck by these valuable qualities. It must however be remembered 
that its throw is half that of a crank of the same eccentricity and the 
latter will have the advantage in power size for size. 

In whatever position the lathe may be set up let the rise of the 
treddle be moderate. It is exceedingly disagreeable to work at a 
lathe where the rise of the foot board is so great as to bring the knee 
into contact with the lathe bed, a consummation not unfrequent in 
country made ones. 

This is only to be escaped by giving up a certain portion of power. 
Let A, B, Fig. 19, be the line of the treddle when at rest ; c, the crank. 
To gain power we should let 
part A, E, be longer than E, 
B, as in the sketch. But let 
this arrangement be made, 
and when the crank is at its 
highest point, the Une G, B, 
will show the position of the 
treddle and foot board. Ilenco 
* this kind of leverage is not 
practicably available to any 
extent, and the length taken from foot board to link may with advan- 
tage be even less than that from link to the axle on which the treddle 
woiks. In lathes, of all machine tools, it is essential that the work- 
manshoold be able to stand easily, that the movements of the leg and 
body should not bo communicated to the tool, thep lay of the treddle 
and such items of detail being of more consequence than might at first 
sight appear, and any method tending to diminish friction, vibration, 
and noise is well worth consideration in planning this machine. 

We may now suppose the reader the happy possessor of a well 
made foot lathe, long or short in bed, high or low in poppit, accord- 
ing to his need, but, of whatever size, carefully made and firmly 
fixed in a well-Ughted place, and if possible on the basement floor — 
an upstairs workshop is objectionable owiug to the certain vibration 
of a boarded flooi'. He will now require certain chucks and tools, 
many of the former of which he will have to make for himself, 
Chucks. 
No lathe can be considered well fitted until it is supplied with a 
large number of chucks, by which strange term are signified the 
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various appliances for fixing to the mandrel the article to be turned. 
When it is considered how varied are the forms which present them- 
selves to the tnmer, it may readily be conceived that much ingenuity 
has to be exercised in contriving methods for mounting his work in 
the lathe ; and when in addition to variety of form, variety of sizB 
has to be taken into consideration, it is plain that a large assortment 
of chucks is a necessary item in the workshop of the turner. A vast 
number of those chucks are of necessity made of wood, as required, 
and such wooden ones are altered from time to time to suit different- 
sized work, till they eventually hecome so completely iiscd up as to 
bo only fit for the fire. In addition, however, to these, there arc 
certain chucks of metal (chiefiy brass or gun metal) which should 
always be ordered with a lathe, or fitted to it before any work (even 
the making of wooden chucks) can be satisfactorily actomplishtd 
The first of these, is represented in Fig. 20, the 
part A, screws to the mandrel ; whQe the work 
IS attached to the taper screw B. The use of 
this chuck is to hold short pieces or fiat discs, 
which allow of a hole in the centre and require 
to be turned on the face. It is only used for 
wood-work. This is the chuck to be selected 
when it is desired to make a wooden chock. 
A piece of sound wood being chosen of 
the requisite size, and roughly rounded by the axe or chisel, 
a hole is made in one face hy a gimlet rather smaller than the taper 
ing screw. The piece is then firmly screwed to the latter, the 
opposite end dressed with gouge and chisel, and the rest being placed 
across the end, a hand-dnll for wood is brought to bear upon the 
piece. The hole thus made in the centre is then enlarged by any 
convenient tool until its diameter is only a little less than that of the 
screw cut on the lathe mandrel. An inside screw tool is then made 
use of to cut a thread of the same pitch as that of the mandrel, or a 
tap of similar size and pitch screwed into it [the former is the best 
but most difficult method to a novice), the piece detached from the 
taper screw chuck, which is removed, and the wood attached to the 
nose of the mandrel on which it may now ho accurately fitted and 
finished to the requisite form and hollowed out or otherwise, as may 
be necessary. Kumberless articles may be in a similar manner 
turned upon the above chuck such as the bottoms of candlesticks, 
ring or other stands, bread-platters, small wheels, and so forth ; it 
may therefore stand as number one of these adjuncts to the lathe. 

Fig. 21 is the face plate, another most serviceable chuck of 
almost universal apphcation in such work as surface-turning and 
boring, and where a hole in the centre is inadmissible. To this belong 
various dogs or cramps, a few forms of which are shown at a, b, c, d. 




Hosted by 



Google 



14 THE LATHE AND ITS USES. 

_^,;,a^^ Those hold tlie work firmly down 

" to the surface of the plate, being 

tia;htencd from behind by screw 
nats. It will be seen that there 
ire fonr slots and numbers of holes 
\ m the face plate, some of the latter 
I being tapped for screws. These 
/ slots and holes may be increased 
m number, and some of the latter 
may be square instead of round, and 
the cramps may be of all shapes 
md sizes, because sometimes it may 
be required to hold down a flat 
piece of brass the eighth of an inch thick only, and the next job may 
be to hollow an irregular block of wood of three or four inches in 
thiclcness, or it may be necessarv to bore out the boss of a wheel, or 
t« turn the nm — all of which, and a hundred others, are cases in 
which the aid of the face plate will be in requisition. 
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Fig. 22 13 tlie cLuck specially used for turning rods of metal. It 
consists of two parts, the body A, -which screws to the mandrel, and 
the piece B, which passes through a slot and is clamped by a small 
screw at one side c. To these must be added the carrier which is of 
such forms as A', BS C. Above is shown a rod of metal to be 
turned with this chuck in position for use. Of this we sh^ have 
to speak again when we arrive at the subject of metal-turning. 
There should be several sizes of carriers kept in stock, from ^in. in 
the largest part of the ring to 2in, or 3in., or even much iai^er 
for heavy work. The amateur will, however, scarcely need these 
lai^er onc! The usual method of making the wood-holding chuck 
for work that is t) be ilsi ''upport«d by the back centre, is to have 
a socket cist like Fig 23 C with a central hole to take the fork A, 




which lb hel 1 in place by i set screw. This socket is useful for 
other purp sc is it -\m\1 hold shjrt pieces of iron to be turned, but 
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the fork is far inferior for goiioral work to the piece h ; this is made 
of iron, and the end of the cross (against which the wood to he 
turned conies) is sharpened but must not be too sharp. The end of 
the piece of wood has then two saw-cuts made at right andes to each 
other into which the sharpened edges of the cross fall, Fig. 23 D, 
and the whole will turn together without any chance of slipping. It 
often happens, when the ordinary fork is used, that if the tool 
chances to hitch in the work, the latter is either thrown quite out 
of the lathe, or the centre of the fork retains its plaoe, while the 
other two points slip and score the work. This can never happen 
with the form B, which is the most reliable pattern that can be 
devised for work of this nature. 




Fig. 24 is to some extent self-centering. A piece of wood hol- 
lowed out conically has three nails, or three-square saw-files so 
placed within the cone as to present three sharp edges inwards. 
Any piece of wood, if not too hard, will, if placed with one end in 
the chuck, while the back centre is screwed against the other, centre 
itself in some part of this cone, and, being at the same time held hy 
the three sharp edges, will necessarily revolve in the chuck. There 
are many eases in which even in this rough form such a chuck vrill 
prove useful ; but if it were cast in metal and the three edges 
tonued by slips of steel, and the whole accurately turned, it would 
be a very efficient and good self-centering chuck. In its more com- 
mon form it is largely used by the turners of mop and broom 
handles, who work rapidly and cannot afford to waste time in chuck- 
ing their work. With the above, the lathe, if worked by steam or 
water power, is not even stopped, — the screw of the back centre has 
a quick thread, so <jiat a single turn to or fro fixes or releases the 
work ; and thus, one handle being finished, another piece takes its 
place in the chuck, is fised by a half-turn of the back screw, and 
being sot in rapid motion 1st umed and completed by a practised 
hand in a conple of minutes or less. 

Fig. 25 represents another useful chuck, generally of boxwood, 
called the barrel stave chuck. It is turned conical, nc as 

the largest part being towards the mandrel ; it is _^r ^ 
then wholly or partially drilled through, after which /^^^B^H 
saw-cuts are made longitudinally, as in the drawing, f^^^p^a 
These allow a certain degree of expansion when a "^^^^^^^^ 



Hosted by 



Google 



THB LATUE ASD ITS USES, 17 

piece of work is fitted into it, and it is tightened round the latter by 
driving on a ring of iron or brass. This ring is sometimes cut with 
a coarse thiead inside, and a similar thread ibeing chased on the 
outside of the chuck, it is screwed upon the cone instead of requiring 
to be driven by blows of a hammer. One important use of this chuck 
is to re-mount in the lathe, for ornamentation by the eccentric cutter 
or other apparatus, any finished work that could not be readily 
chucked in any other manner, or to hold rings requiring {like curtain 
rings) to be turned on the inside. Such articles will, from the nature of 
this chuck, be truly centred at once ; and their exterior part« will 
not h liable to injury as they would be by being driven into an 
ordnnij chutk hollowed out to receive them. 




Vnjther u^^eful chuck foi turning shoit pieces of metal such as 
bolts and bmdmg sere's s ind which is m a great measure self centre- 
ing is made of east iron, and is usmllj called the dog-nose chuck, re- 
presented in Pig. 26 This ir. made with moveable jaw hinged, as 
more plainly seen m B The sLiew clamps these jaws firmly 
together, and any small piece of work is thus securely held. The 
centering, howevei i not aecurite, thragh sufficiently so for many 
purposes. The die chuck (Fig 27) is iccmately self-centering, and 




although somewhat expensive, is a valuahle addition to the latho. 
This chuck consists, first of all, of a socket for screw to fit the man- 
drel, and round flat plate of brass cast in ono piece, as in Fig. 28. 
This must be carefully turned and faced in the latho. Two pieces of 
iron or brass are then screwed to the face, as B.B, 28*, leaving a 
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space between, the aides of whicli are tD be truly parallel. These 
pieces may either be chamfered to forra V-pieces, or may be rectan- 
gular on tiieir inner edges ; at C, C, a part of each is cut away, and 
the outer or back plate is also filed down to receive the small plates 
D, D. E shows a groove in which a screw lies, half of which has a i^ht 
and half a left handed thread; this is shown in Fig, 29. It will 
be evident that if this screw is placed in the groove of the bottom 
plate, and its ends pass through the pieces J>, T>, which are screwed 
to the plates, it can revolve in its hearings, but will have no endwise 
motion ; the collar E resting in a recess under the top plate D. This 
screw passes through a projection in the back of the pair of dies, 
which projection also goes into the same slot in the back plate in 
which the screw works when turned by the key (Fig- 27, B) . The 
above being nicely fitted, the dies moving evenly hut stiffly in their 
places, the plain top is screwed on, keeping all firmly together. This 
plate has a long opening or slot (Fig. 27), through which the jaws of 
the dies and part of th'e screw are visible. The ends of the screw 
should not project, as any such projection is calculated to bring to 
grief the knuckles of the turner — a consideration worth attention in 
every form of chuck — the sijiiared ends of the screw ho in a recess 
^■1 ^^"^ small plates, as shown in the 
section of one of these plates (Fig, SS'*). 
Into this recess the key fits over 
the screw end ; and by turning this 
the dies are simultaneously moved 
asunder, or closer together so as to 
grasp centrally as in the jaws of a 
I vice, any small article, such as a screw 
or short rod of metal placed between 
them, A similary contrived chuck is 
otteu used under the name of a 
universal chuck, for hokluig pieces of 
large diameter, and is very useful for 
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taking pieces of ivory which have to be hollowed or otherwise worked, 
as will hereafter be detailed. In this case the jaws may be semicir- 
cular in form, as Fig. 30. 

It ia however, evident th'it those two chucks have a rather limited 
range. The first can cnlv bt used for small work, and the only case 
in which the latter cin tike firm hold all round the work is when 
the jaws are just no far apart as that they form portions of the cir- 
cumferenco of one ind the sime circle. Practically they will hold 
the work tightly under an extended range of sizes, and they are thus 
of great use to th e turner The following is howover more perfect in 
operation, from the fact that it has four jaws instead of two which 
roeet concentrically. This may be made either with two long screws at 
right angles to each other, with right and left-handed threads to each, 
as in the die chucks, or more simply and, in some respects more satis- 
factorily, with four distinct screws, all of the same pitch, and all 
with squared ends of equal size, to allow of the same key being used 
to turn them. It is possible to use such a chuck as an eccentric 
chuck if desired, which is certainly a recommendation in its farour 
over those which work always concentrically. Tho face of this chuck 
ia shown in Fig. 31. The onds of the four screws have ah' 




the small centre plate b, whilst the collars or flanges rest in a recess 
under the several plates e, c. The face of this chuck is graduated by 
each die, so that it is easy to set the jaws concentrically or to place 
one or more eccentrically to take in work of other shape than round 
or square. The jaws of this form of chuck are used for two purposes, 
either to hold work inside them like a vice, or externally. A ring, 
for instance, requiring to be chased on the outside is slipped over the 
jaws, which are then caused to recede from the centre so as to hold 
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the work securely. If the latter does not ran tvul^, one or more of 
the screws can be slackened, and the opposite ones tightened, or if the 
eccentricity appears to be in an intermediate partj two adjacent screws 
will have to be thus slackened and the others tightened. On the 
whole this IS a most useful pattern of chuck. 

The following is a very excellent self-centering chuck now corning 
into extensive use. It has been noticed in more than oneperiodical. 
The description annexed is extracted from the pages of the English Jl/e- 
cAttntc. " The chuck hereby illustrated seems to be a very convenient form, 
easily adjusted and holding the drill securely. It is_ also wcU adapted 
for holdmg wire to be threaded. Every piece of which it is composed 
is of cast steel well hai-dened. It can be furnished \i'ith^ a shank to 
fit the hole for the centre, screwed on the spindle, or sHpped on the 
centre. No wrench is necessary, the gripe of the lingers being suffi- 
cient to secure the shank of any drill. The inventor claims that he 
has used a one-inch drill, in tenacious wrought iron in one of them, 
receiving a shank of only three-eighths of an inch diameter without 
using a wrench. 




Fig. 31'' reprt^ents the Aell f the thuck i,\ith milled bosses for the 
fingers. The core, E, is threaded and receives a steel wire spring 
which is inserted into the rear of each jaw, so that when reheved 
from pressure, the jaws open automatically, 

"With this brief explanation, the operation of the chuck can be 
easily comprehended. These chucks are made of two sizes, one with 
an opening of three-eighths of an inch, and the other of three- 
sixteenths of an inch, and they can bo made of larger sizes. Patented 
by L. H. Olmsted, Stamford, Connecticut, United States America.^ 

Another chuck of self centering design, has likewise appeared in 
the periodical above named, into which it appears to have been 
copied from an American paper. 

The accompanying engravings illustrate some improvements in 
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the arrangement of chucks 
which have been recently pi- 
tented in this country, the m- 
yentors being Messrs. Smith 
and Haight, both of New York, 
tr.S. _ The first part of th- 
invention refers to an arrange- 
ment of adjustable chuck, oy 
means of which tools and 
other articles of different 
diameters may be held fiimly 
in the jaws of tho chuck. Fig. 31,, is a longitudinal view of the 
chuck, partly in section. The spindle, a, is fitted so that it may 
be inserted tightly in the mandrel of the lathe. On the front 
end of the spindle is a conical screw on which is fitted the 
cap, b, this part is formed with an opening at the front end, 
haying three longitudinal slots in it. In each of these slots an 
adjustable jaw, c, is fitted, the inner part of which is threaded with a 
female screw, to fit the conical screw on the spindle, a. An outer 
casing d, encloses tho front part of tho chuck, and behind this is fitted 
a loose collar, which is screwed into the casing rf, so as to connect 
the parts firmly together. By turning the cap, h, with the 
casing, d, and collar, in one direction, the jaws, e, are moved 
forward and project out through the openings, and they may thus 
be adjusted to grip a tool or other article of small diameter. The oppo- 
site motion of the cap causes the jaws to recede, and in this way 
they may be adjusted to grasp articles of different diameters. 

Another arrangement of the 
, adjustable chuck is shown in 
Fig 31c, which is a front view, 
and Mg.'SlT, a longitudinal 
section of the same. A, is the 
body of the chuck, the front , 
part of which is formed with a / 
rim or flange, in which are j 
three radial recesses having I 
fitted therein the sliding jaws, y 
B, In the rear of each jaw 
is a bearing, in which is fitted 
a pin carrying a small lever, 
0, the front end of which 
is rounded, as shown in the 

section, and enters a slot .^ . i 

made in tho jaw, B ; so that when the levers are moved out- 
wards they cause the jaws io contract or move towards the 
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centre. The back part of the 

b d A, of the chuck is 

h led, and on this part is 

fi da collar, D, and in front 

f hia is a sliding collar, E, 

w h is connected to the 

CO a D, hy means of a pin 

wh h enters a groove formed 

in the latter. The sliding 

11a is prevented from turn- 

ng und on the body, A, by 

i of a feather, which 

k in a longitudiaal 

e formed in the inner 

u- umference of the collar. 

Th inclined planes, F, are 

f m d on the periphery of 

h liar, Ej which extend to 

backward ends of the 

, 0, so that by moying 

ciused to contract or 



of the art ele to be grasped. 



the collar to and fro tl e )3.v, 
expand, according to the z ■„ 

short cylindrical block G mide of a con al figure mteraally is 
fitted loosely withm the chuck A a d serves f^ centre tho end of a 
drill or other short article but ma he omo ed when it is desired to 
pass a rod or other article th ^h tl e h d ofthechuek. Toprovide 
I 1 ^^ l^"^^"^ °^ ^^ coU r D t shown as fitted with a hand 
wheel, H. With this arrangement of the several parts, the jaws of 
tiie chuck readdy adapt themselves to drill or bit shanks as well as 
to articles of parallel form, or of a tapered or irregular figure. 

The chucks last named belong to the class of compound or 
mechanical tools ; and though their usetulness is beyond question, 
they need not be considered absolutely necessary, as the wodt which 
■ J ^ %^ designed to facilitate can be and often is dono without their 
^v t^^^' ^'^"'^^^^ ^ *^s ^^'^ 0^ turning by no means depends 
absolutely upon the possession of expensive apparatus, and the 
amateur or mechanic will find the advantage of ransacking his own 
bram for the devising of divers make-shifts and off-hand contrivances 
— especially in this chuck-making department. 

Among the simple expedients the foUowing will be found well 
worthy of adoption, 

_ A, Fig. 32, is a simple flange or flat brass plate with a hoss behind, 
smular to a small face plate, and is to be turned up, drQled, and 
tapped to fit the mandrel. If the latter has a diameter of f of an 
inch, a few of these brass pieces should bo cast from a set of wooden 
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patterns ranging fiom two t j tlu^e or four inches across the aiametei 
of the plate, and, iftti having been fitted to the mandrel and 
turned, four hole*' countei&unk for wood screws, should he made, 
as shown in the si etih These are intended to do away with the 
necessity of bonng out and tipping each individoal wooden chuck. 
They can he readilj attached to any piece of wood by four screws, 
and a few minutes will he sufGcient to adapt the same to any required 
purpose. A flat piece of board, for instance, itself too thin, or of 
too soft substance to permit of its being attached to the mandrel in 
the ordinary way, can thus be made into a temporary face plate, or a 
ring cut out of it, or any desired operation performed upon it. Indeed, 
these socket pieces will be found serviceable on many occasions, and 
will do away with the necessity of a large sot of eup chucks. 

A few of the latter, however, are very useful and will cost hut 
little. The castings are sold by weight, and the turner will experience 
no difficulty in fitting and finishing them for himself. Fig. 33 is the 
form of these, and needs no description. The substance may be from 
i to i of an inch, and need not be more, as that thirkneis will 'tand 
any reasonable shock caused by driving a piece of wood into the 
chuck, and it is always well not to overweight the mandielwith 
chucks of unduo size or substance. The addition of three to six 
screws to one or two sizes of the cup chuck extends iK nsefiilness 
This form is represented in Fig. 3i, A and B In this case, the 




casting may be rather more substantial {\ to ^of an inch in thickness). 
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The screws mtisf he strictly radial, pointicg to the centre of the 
circle, and their ends must be turned off or filed flat. Their heads 
may be squared to enable a key or pair of piccers to be applied, or 
round with a hole through them. It is better to malte this kind of 
cliuck with six screws — three in one plane, and three again belween 
these in another plane behind them. In fitting a piece of work into 
the chuck, it will not at first be found an easy matter to make it 
run truly. The best way is to centre it as nearly as can he guessed, 
by means of the three screws nearest to the open end of iho chuck, 
and then, placing the latter on the mandrel, set the lathe in slow 
motion and correct the eccentricity of the piece by means of the three 
inner screws. Even after this it is probable that a little alternate 
slackening and tightening of the different screws may be necessary ; 
but a htfcle practice will quickly enable the turner to set a piece of 
work in the true axial line of the mandrel without much difficulty, 
and the work will then be held very securely. Any short piece, 
such as the ring of an eccentric to be bored truly inside, may be 
held by the outer set of screws alone ; but if such a piece of work 
as a small cyhnder is to be bored, the six screws must be brought 
into action. Here let the hint given when speaking of projecting 
screws, be repeated. Beware of ike knuckles, which are peculiarly 
liable to be damaged in maHng use of theso chuclis. The shirt 
sleeve or coat, moreover, does not always enjoy perfect immunity from 
simUar danger, and both should be kept out of harm's way, not for 
their own sake only, hut because the arm may be brought into violent 
contact with the rest if the sleeve should get entangled (the momentum 
of the fly-wheel being great, and therefore not to be checked entirely 
at any given moment). A single rap of the above nature is not a 
delightful even i£ salutary lesson to tho novice. 

To hold rings and washers a tapering mandrel, Fig. 35, is used . 




and of those it is necessary to keep a few difl'erent sizes to suit 
different diameters. These may be made of iron or brass if for 
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permanent use, but box or other hard ,'wood is a ready substitute, 
and may be turned down for smaller work when the surface gets 
spoiled by use. The expanding mandrel, "Hicks' patent," which 
will be treated of hereafter, is a convenient substitute for the simple 
conical form here spoken of; and in manufactories where lai^ 
numbers of mandrels have to be kept of various sizes, a great saving 
of time, money, and labour is effected by their use. For amateurs 
and artisans in a smaller way of business the simpler form is generally 
sufficient. A shght modification is here appended, by which the 
common form may sometimes be made more efficient in the holding 
a ring tightly while undergoing the operation of turning, and this 
can be made applicable to metal mandrels, though specially intended 
for wooden ones. Fig. 36. 

The mandrel having been turned conical (X.B., the angle of the 
cone must be small, so that the size will diminish very gradually 
from the largest end), the wood is divided by a fine saw, just as the 
chuck already described with the outside rings was sawn into 
segments, a conical hole having been first made at the smallest end, 
as shown in the section 6, b. Into this a short cone of larger angle 
is to be iitted, against the end of which the point of the back centre 
will press, tendLig to drive it into the mandrel, which will thus be 
made to expand. The ring to be turned will prevent the mandrel 
from splitting by the wedge-like action of the plug, unless the said 
ring is of light substance, in which case this form must not be used. 
The work will, by the above method, be securely and centrally held 
and not liable to slip towards the small end of the chuck. 

In the Fig. 36, a groove, c, o, is shown at the bottom of the saw- 
cuts. This should also be made round the box-wood spring chucks 
with rings, as it gives more freedom of expansion to the segments. 
"With such a groove and the chuck itself completely hollowed out, 
the pressure of a strong india-rubher ring wiU be sufficient to hold 
work whilst being polished : and this will, when the latter is delicate, 
bo even superior to the screwed rings, as the pressure will be more 
gentle and equable. India-rubber rings for this purpose must not be 
thin and ilat, Hke those used for bundles of papers or letters, but 
made of round material, the thickness of a quill or even larger. 
They may be had of all sizes at an india-rubber warehouse in 
Holbom, at the bottom of the hill on the left hand side going 
eastward, and not far from Negretti and Zamhra's shop. The 
writer is not acquainted with the name of the proprietor. 

Having had occasion to speak of tapping chucks of metal to fit 
the mandrel, it will be as well to speak here of the requisite tools 
for effecting this. 

In the case of iron chucks it is not likely, as a general rule, 
that the amateur or workman will obtain access to a screw-euttmg 
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lathe, and to cut an internal thread by hand with the chasing tool 
is hardly feasible, though readily accomplished in the case of brass 
chucks. "VVhen, therefore, a lathe is purchased, a set of taps of the 
diameter and pitch of the screw on the mandrel should he provided. 
Of these there must be three — an entering taper tap, an intermediato 
one rather less tapering, and a plug tap, which is cylindrical. And 
here we must enter a caution. Do not let the tapering taps bo 
too long. For instance, let it be required to tap the boss of a face 
plate in which the hole cannot be drilled throagh the plate. It 
is first bored out to the size of the bottom of tho mandrel threads, 
or rather less. Tap number ono must then be screwed into it ; 
but if this is too long, so that it cannot enter to the end of the 
threads cut upon it, the second tap will be too large and mU not enter 
properly, but will most likely start a new thread for itself and spoil 
tho first. Fig. 37, «, h, o, shows the form required ; d, the form to 



ti^^tttmwunwwna) 



be avoided, except in cases where, as in tho cup chuclcs, a hole can 
be made quite through the article, so that the tapenng tap can be worked 
to the line <c, y, or nearly so. The long tap, gradually tapering as 
it does from end to end, is of course the easiest to usCj and for 
nuts and such liko is far the best ; the conical tap of larger angle 
requii'es more power, but in the case named it is a matter of 
necessity to use it ; and, if preferred, a set of four taps instead of 
three will remedy any difficulty. The novico must take great care 
to place the tap perpendicular to the face of the chuck, or tho 
shoulder will not fit close to that on the mandrel. If much difficulty 
is experienced, such an arrangement as Fig. 38 may be of service. 
A represents the standard of an upright driU-post, of which B is 
the bench, C the screw by which to depress the drill and keep it to 
the cut. For the latter, and brace by which it is worked, substitute 
the tap, and place a spanner or wrench round the head of it. In 



Hosted by 



Google 




THE LATHE AKD ITS USES. 

tlie centre mark, which is gen- 
erally left from the turning, 
place screw point c. By means 
of a plumb line or square, D, 
test the perpendicularity of the 
tap; and as the latter pene- 
trates, teep it to its work hy 
the screw C ; oil the tap freely, 
and the chuck will be easily and 
accurately cut with the required 
thread. Some kind of clamp 
will of course be required to 
secure the chuck to E, while it 
is being tapped. 

The upright drill should 
always have a place in the 
worl^hop. It is much easier 
to drill mth it than in the 
lathe, and the mandrel will 
thus he saved considerably. The latter should never be used 
except for light work. A variety of drilling apparatus will hereafter be 
described in this series, so that we need not^now write more upon 
this part of cur subject. 

Somewhat aldn to the chuck described as the cup chuck with six 
screws, is a chuck mentioned in an old French work,* the purpose 
of which is to turn up a cylinder, with a point at the end, so as to 
insure the axial line being kept. In the ordinary course, the 
cylinder would ho turned up with the point and carrier, or driver, 
cnuek already described ; tne conical point would be then turned 
down as far as possible, and the mark of the hack centre afterwards 
turned off by means of the boring collar. It is by^ help of a 
miniature lathe and boring collar in one piece that the pivots of the 
balance of a watch are finished. In both cases the work may be 
well done by the same process. The chuck now to be described 
requires no boring collar, but at tbe same time it does not 
seem to be well suited for any hut hght work ; in which latter 
case however it would be advantageous, and must therefore have 
a place in our present paper. The body of the chuck is shovi'n 
in section, in Fig. 39. A is the socket with screw to fit on the 
mandrel of the lathe. It will be seen that the chuck itself is hol- 
lowed out cyHndrically, and in this cyhndrical cavity slides a plug, c, 
bored conicaUy, which can be fixed by a thumb-screw, k, traversing 
a slot in the body of the chuck. This cone is destined to receive one 
end of the cylinder to be pointed, which will, according to its dia- 
* Manuel de Touineur par H. Bergeron. 
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meter, centi'e itself in some part of tlio corneal hole in the plug. The 
latter is made moveable, so as to be adapted to the length of tho 
article to be turned. At the outer end of tho chuck is a groove 
dovetailed to receive a slide, aho^vn clearly in the cross section B. 
The slide must be of eufiiciont substance to allow a clamping screw, 




/, to bo tapped mto it at one end which •^crew must be long enough 
to ledch when fuUy advanced nearly to the apex of tho tnangulai 
opening seen m the shde The action of the whole contn^ince is is 
follows : — Tho cyhnder to be pointed is placed in the conical cavity 
of the plug — the latter slid to or fro tiU the point to be turned pro- 
jects a short distance beyond the mouth of the chuck through the tri- 
angular opening in the front slide ; when it is fixed by a turn of the 
screw, /, which forms t3io third point of resistance, the sides of the 
triangular opening forming the other two. As the point or apex 
of the triangle is always m the diameter of the cylindrical chuck, it 
will only he necessary to move the slide itself in order to bring the 
ajds of the cylinder to be turned in a line with that of the mandrel. 
As soon RS this is accomplished so that the piece runs trulv, the 
screw, g, is turned, and the slide fixed in position, A good d^eal of 
ingenuity is displayed by tlie inventor of this chuck, a description of 
which was published twenty years ago, and there are very many 
cases in which it will ho called into requisition by the mechanic. 
"With a little care, moreover, the amateur might make one for him- 
self — the body of brass or gun metal, tho plug and sliding part of 
iron or steol. 

Amongst the various devices connected with the lathe, many of 
■which, even as makeshifts, are valuable to the turner, is one not 
generally known for keeping up the tension of the lathe cord in 
whatever groove of the fly -wheel or pulley it may be placed. The 
pkn is not more ingenious than practical, and the writer is acquainted 
with one workman, a gasfitter by trade, who has had it in constant 
use for many years. Directly over the mandrel pulley is another of 
larger diameter, in wMeh are two grooves of equal depth, fig. 40. This 
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upper pulley is suspended on a moveable arm, D, wMeh is pivoted at 
E, and kept up by an india-rubber spring, F, or, as in tbe original 
plan (before these rubber cumidators were known), by a cord passing 
over a pulley, and having a heavy weight attached, as shown by the 
dotted unes. In the fig. A represents the fly wheel, B the mandrel, 
C the upper pulley. The lathe cord is very long, and passes upwards 
from A, over the upper pulley in groove 1, down again and round 
the mandrel, a second time over groove 2 of the upper pulley and 
down to the fly wheel. The tension of tho cord is thus always tho 
same, and is regulated by the spring or weight. If the cord is 
slipped to a smaller part of tho lathe pulley, the slack is instanta- 
neously taken up by tho descent of the weight, and rising of the arm 
T), which in like manner yields to allow the cord t« be shpped to the 
larger groove of the mandrel pulley. 

There are many other useful contrivances for chucking work in the 
lathe, a few of which will be noticed on a fature page. The main thing 
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to be attcntled to is the holding securely as well as centrally the 
object to be turned. If this is attained, the precise form of chuck is 
of little importance, and it matters not whether it be made of metal 
or wood. The latter has indeed, in some respects, an advantage re- 
sulting from its elasticity and the ease ivith which its form is modified. 

Hasb Tuekisg op Wood. 

"We have now described the simple foot-lathe and chucks adapted 
for hand turning, but of the latter a great number may be provided, 
and will, in fact, accumulate as the turner proceeds to work upon ob- 
jects of varied form and size. No chuck once made should be thrown 
away until it has become so reduced, from repeated alterations, as to 
be no longer serviceable. And now, before we commence actual 
turning, it will be well to offer a few concluding remarks upon the 
selection of a lathe. It will be evident from our previous remarks 
and iUustratioiis that there is room for great diversity in the size and 
quality of this machine, and it is astonishing what excellent work is 
often turned out by an experienced hand from a lathe of the worst 
description. The simple pole-lathe, which is so out of date that we 
did not deem it worthy of notice in this series, with its reciprocating 
motion, like the little tool of the watdi-maker, has, before now, 
supphed the cabinet maker with first-class work, and not many years 
since we ourselves stood before just such a clumsy tool, taking first 
lessons in the art. Our next step was to a lathe with wooden poppits, 
and fly-wheel of tho same material, a mandrel made by a country 
blacksmith, which scarcely did even Mm credit ; the value of the 
whole, with stand and boechen bed complete, was £2 sterhng, and 
sufficiently' dear at that price. Now, we do not recommend such a 
tool, and in the present day a much better may he had at that price, 
but, notwithstanding its evident defects, very tolerable work may be 
produced from it. We state this to deter the reader from a very 
common fault —namely, the purchase of an expensive tool and ela- 
borate fittings when the purse is shallow, and the skill shallower still. 
In fact, any amount may be spent in lathes, and in fitting up a 
workshop, but to gain real pleasure and satisfaction from the pursuit 
of the mechanical arts, the outlay should not be more than the pro- 
bable result in work fairly warrants, A hundred pounds is often 
expended in the purchase of a lathe, and a hundred shillings would 
more than purchase tho work done by it. We speak from onr own 
experience in this matter, and believe our advice proportionately 
valuable ; and we well know the satisfaction that ensues when good 
work has been produced in spite of the defects in the appliances at 
command. If the means do not admit of the purchase of a good 
lathe necessity must decide the question, and an inferior one must 
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take its place in the -workshop. Nevertheless, we would rather 
counsel a certain amount of delay, and ecoaomy and hoarding, that 
a good foundation may he laid and a lathe purchased of such average 
excellence that future additions may convert it into a really service- 
able tool. 

It would be invidious and perhaps rather unfair in this little ■work 
to send the reader to any particular lathe-maker. There are several 
good and two or three first-class ones in London, and if prices range 
hi^, tho work is at any rate of undeniable excellence. 

There are also many cheaper firms than those alluded to, where 
the work is rather of rough-and-ready style ; all depends on what 
c/ass of work the would-he purchaser proposes to engage in, whether 
he intends to confine himself to plaia hand-turning in wood, to the 
construction of steam cngiae, and other models of machinery in 
metal, or to the more beautiful finished work in hard wood and ivory, 
which develop the full power of the machine itself, and tho skill of the 
accomplished tnmer. In tho former cases, a very plain and inex- 
pensive lathe will suffice. In the latter, it is absolutely necessary to 
pnrchase one of the best constiniction, at a tolerably high figure. 

The hest advice to those of slender means, and who, therefore, 
vastly predominate, is to sacrifi,ce all else to the mandrel and collar. 
The latter may be bought at from twenty to thirty shillings, ready 
for mounting in detached wooden headstocks, and will be far superior 
to any that an ordinary smith can produce. In this case, tho two 
poppits that carry the mandrel and centre screw should be connected 
together by a block of wood between them, which latter may be 
rounded off and shaped to something near the form of a cast-iron 
headstttck. 

The only care necessary in mounting such a mandrel, will be to 
keep the axial line parallel to the lathe-hed, and directly over the 
centre of the latter. "Whether the mandrel is thus a separate pur- 
chase, as may happen from necessity, or obtained as part of the lathe, 
and fitted in a cast-iron headstock, it should certainly ho hardened, 
and also the collar, if of stool. Both will take a higher polish for 
this process, and wiU run easier in consequence. The cost of such a 
mandrel is rather greater, because many warp or split in the process, 
and have to be thiowD aside ; and the labour of grinding mandrel 
and collar to an exact fit, is considerably increased. The gain, how- 
ever, is greater than the loss to the purchaser, and the extra outlay 
must not, therefore, be grudged. It is very annoying to find a 
conical mandrel worn down by the collar after a twelvemonths' work ; 
for a collar is thus formed on tho conical part, so that it cannot be 
tightened up by the back screw. 

Tho first tool to be noticed is the gouge, the form of which is a 
longitudinal section of a tube, and is shown in Fig. 41. Of this tool 
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not less than three sizes should be selected, of the re'^pecti-v e diameters 
of one inch, hall-mch, and a quarter or three-eightlis "When pm- 
chased, they require gnndmg, the bovil being too short It is esoen- 
tial that this tool and the turning chisel have a long bevel, so that 
the cutting edge should be a very acute angle (Fig 41, not like 
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42.) It is impossible to do good -work with the latter form of tool 
which is, nevertheless, of frequent occurronco in the worltshops of 
amateurs. Both gouge and chisel must be sharpened on an oil-stone 
(Arkansas or Turkey will fee found the best) to a keen edge, and no 
pains must be spared in preserving the tools in this condition. Three 
sizes of chisel to match the gouges should be selected. The latter 
tool is not made like that intended for carpenter's use, with the edge 
at right angles to the sides, but is sloped Hkc Pig. 43, so as to present 
an obtuse angle A, and an acuto one E, and the cutting edge is 
central, the bevil being alike on both sides, so that the tool may be 
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turned oyer, and used with either of the flat sides upwards. " The 
handles of gouges and chisels should be much longer than those used 
by carpenters, and nicely rounded and shaped in the lathe. Tho 
most difficult thing to turn being a cylinder of soft wood ; a descrip- 
tion of the method of eifecting this will be the hest means of initia- 
ting the novice in the art of turning. In all the most perfect work 
by practised hands, there is a sharpness of edges and roundness of 
mouldings, that are exceedingly agreeable to the eye, and bespeak at 
once keenness iu the tool with which the work has been done, aad 
steadiness in the hand of tho operator. The novice must aim at 
similar perfection, and to this end he must determine to avoid tho 
use of sand-paper, and trust to his management of exceedingly keen 
tools to put a workmanlike finish to his work. To commence with 
the proposed cylinder. Let a piece of sound beech be selected for 
the first essay, as being less difneult to manage than deal, the grain 
of the latter tearing up in long shreds under the action of the tool. 
The first thing to be done, after sawing off the necessary quantity of 
sufficient diameter for the proposed work, is to round it off roughly 
by means of the hatchet and draw-knife, or spoke-shave. The next 
thing is to mount it in the lathe. For this purpose the prong chuck, 
or, better still, that represented as an improvement on the latter, and 
shown in Fig. 23b, must ho screwed on the mandrel, and the 
work made secure by the aid of the back poppit centre. Care should 
be taken that the piece runs truly between the points of support, and 
that it revolves steadily without shako. There is no real necessity 
for using the compasses, or other contrivance for finding the exact 
centre at each end, as sometimes recommended, neither, indeed, is it 
always possible thus to find the axial line. It is easy to fix it at 
first lightly in its place, and ascertain by a turn or two of the 
mandrel, how nearly it runs as it ought to do. If it seems tolerably 
true, a turn of the back centre fixes it securely," if not, it can be 
shifted in any direction at pleasure. The tyro ought, however, to be 
warned that he is likely to be deceived in the size of the rough piece, 
and that be may very probably think it of sufficient diameter for the 
proposed work when in reality it is too small. Practice, or the use 
of flie callipers, which are bow-le^;ed compasses for measuring the 
diameters of work, will soon settle the question. The piece being 
properly fixed iu the lathe, the latter is to be set in motion by means of 
the treadle, the rest having been first fixed as near as possible without 
touching the piece, and the T clamped parallel to it. If the tyro 
wishes to become a proficient, no pains must be spared to acquire the 
knack of working the treadle without moving the body to-and-fro. 
He must learn, therefore, to stand firmly on one leg, and after the 
wheel has been put in motion, he must let it and the treadle have its 
own way. He wiU thus soon feel when the crank has passed the dead 
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point at the higKeat point of revolution, and tlie proper moment to 
tear down with the foot. It is not necessary to describe the precise 
movement, as a few trials will teach the method mnch hotter than 
any written description. At first it is hard work, and constant 
change of leg from the right to the loft, and back again, wiil have to 
he resorted to to diminish the fatigue, Practice will, however, remove 
all difficulties, and allow tho whole undivided attention to be given 
to the managment of the tool. 

Tbe gouge must be held down firmly on tlie rest with the hollow 
side upwards, and the bevil of the edge forming a tangent to the 
work, Fig. 44. In this position it will cut freely and smoothly, and 
the edge will be preserved. If held horizontally, as in Fig. 45, it is 
evident that the fine edge of the tool will be immediately destroyed 
by the rapid blows it will receive as tho tough wood revolves in con- 
tact with it. Its tendency in the latter position will he to scrape, 
instead of cutting, and the fibres of the wood will thus be torn out 
in threads, and the surface of the work be roughened. The gouge, 
then, being placed in &e former tangenti^ position, the right hand 
grasping the handle, the left the blade, as in Tig. 46, the tool is to be 
slowly slid along the rest, and a sories of light shavings, more or less 
continuous, will be removed from end to end of the piece. Lot the 
workman bear in mind that the tool is to take a firm hearing on the 
rest, and that it must not move to-and-fro with the inequalities of 
the piece to be turned. It is not necessary to remove large chips 
unless tho turner has acquired from practice perfect command over the 
tools, and for the adept this chapter is not written. After the most 
prominent inequalities have been removed, the side of the gouge will 
come into use instead of the extreme end, and with this the work 
may be rapidly reduced to its intended size, always allowing, how- 
ever, for the final cut with the chisel. Before the latter is taken up, 
the piece of work is to be rendered as level and true as can be done 
by the aid of the gougo alone ; indeed, if the latter is of tolerable 
size, and skilfully used, a finish can be put upon the work by it 
almost equal to that which the chisel can produce and if tho work 
in hand were a moulded pattern, with hollows and raised work, 
great part would have to depend on the gouge alone. In the present 
case the chisel must be used, and the method is as foDows : Take a 
hold with both hands, as directed for the management of the gouge, 
but instead of the flat part lying evenly on the rest, the tool must be 
partly raised from it, so that only the lower edge takes a firm bearing. 
By this means the upper angle of the cutting edge {generally the 
most acute) is kept clear of the wood, and the latter is cut away only 
by means of the middle and lower part of the edge, as shown in 
Eig. 47. If placed as in Fig. 48, the acute angle, a, is sure to catch 
and stick into the work, spoiling in two seconds all that has been 
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ione- Tlie chisel can be used with either of its flat sides upwards, 
ind moved along the rest from right to left, or from left to right, or 
:uTned upside down, as Eig. 49, so that the acute angle is downwards. 
These positions are shown in the Figs. 47 to 51. Tho only care 
lecessary is to keep the upper point clear, allow the chisel to rest as 
latly on the wood as tho above precaution will permit, and to take 
IS Jine and continuous shavings as possible. The chisel will he found 
a draw itself along in some degree as the out proceeds, and when 
his action is felt, it is doing its work properly — still, it is a difficult 
hing to use a chisel well, and the tyro wiU fail many times and oft 
)efore he will succeed. 

The chances are that this initiatory lesson will result in anything 
mt a correct cylinder — the surface will not he true like a ruler, but 
f tried by a straight edge it wiU he seen to he wavy. Tested hy the 
jallipers. Fig. 52, one part will be larger than another, even if tho 
ixtreme portions be tolerably true to the proposed gauge. Kow, the 
)est turner on earth found just these difficulties, and nothing but per- 
leverance and resolute determination will overcome them. Never 
nind spoiling the first piece of work, give up making it of a deter- 
nined size, hut do not give up making it a true cyHnder. Eeep the 
ialHpera at work, and gently level the prominent parts (you must 
vork down to the size of the deepest hollow, for you cannot fill up 
iuch valleys like a railway engineer ; you must throw down the 
idjaceat hills instead), proceed gently, httle hy Kttle ; make the tool 
)bey you, show it (as Euskin speaks of pencil and brush) that yoa 
vill not yield to its caprices and " henceforward it will be your most 
)bedient servant." Having done the best you can with the surface 
)f your cyhnder, proceed to square up the ends, and mind the angle 
it this part is a right angle, square and sharp, not rounded off. Now 
his again requires care and a knowledge of the proper method. You 
ivill work chiefiy with the lower comer of the chisel, and we shall 
Dest describe the management of the tool by supposing the cylinder 
m inch too long, and that the extra piece is to be removed. Now 
.here are three positions in which the chisel can he placed to bring 
ts lower comer in contact with the cylinder. First, with the blade 
Derpendieular to the work ; secondly, with the blade inclined to the 
eft, Fig. 53, as if to round off the end of the piece ; thirdly, in- 
ihned to the right, Fig, 54. Held perpendicularly it will cut a fine 
ine, but penetrate slightly ; alternately in the other positions it will 
•emove a V-shaped piece, and thus the cutting off is to he begun. 
3ne side of tho cutting, however, has to be perpendicular, the other 
nay be as sloping as convenient. Now, it is to be remembered in 
sutting the upright side, which is the end of the roUer, the chisel is 
;o inehno rather to the right, for this reason, — if it incline to the left 
1 momentary inattention will cause it to take the path a, b. Fig. 55, 
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the teuceucy being to cut a spiral track towards the left. The 
experiment may be made by gently resting the edge thus inclined on 
any part of the roller, when it will describe a spiral at once. To the 
right, then, the chisel must slightly incline, and it will cut off a thin 
euriing shaving like Fig. 56, leaving the end of the piece quite smooth 
md shining. When the piece is nearly cut off, great care and light- 
ness of hand must be used, as the central portion wiU have become 
weak and ready to break off before the work is finished. When it 
will no longer bear the chisel, take it out of the lathe, break it off, 
ind neatly finish with the sharp chisel the central portion, and your 
Brst lesson is learnt. There is certainly very little of interest in 
turning an imperfect cylinder, for it is useless when done, but the 
alphabet of the art, though not amusing, must be first thoroughly 
mastered, and the rest will follow in due course. _ If, however, the 
work seem unreasonably duU and stupid, the cylinder may be con- 
verted into a tool handle, which will be at anyVato a useful article, 
besides affording practice. No special directions are needed in addi- 
tion to the above, except in respect to the ferrule. This is to be cut 
aff a piece of brass tubing or an old gun barrel, or it may be had at 
the tool shops ready cut to any size. Begin by turning down the 
place for this ferrule, taking care not to cut it too small or the ferrule 
will drop oft'. Take the piece out of the lathe, and with a maUet 
liammer on the ferrule. Return it again, taking care to centre it in 
the old marks, and finish the handle. The brass or iron may be 
polished with a file for this first attempt. 

Hollowed Work. 

It is now necessary to speak of hollowing out wood for the purpose 
d£ making boxes, cup chucks, &c., and the latter, which may be 
made in any quantity, and of all sizes, will afford excellent practice 
in this part of the turner's art. The majority of work of this kind 
is done rather by scraping or fretting out than by cutting ; side tools 
9f the forms of Figs. 51 and 56 being used for the purpose. These 
however, are specially adapted for ivory and hard woods, the grain of 
which, being very compact and close, is not torn out in shreds by the 
action of such tools, as would be the case with softer woods. Where 
the latter material is used in quantity, as in the manufacture of 
wooden bowls, hook tools, like Fig. 57, are made use of, which cut 
on their upper edges. These are exceedingly difiieult to use, though 
the practised hands of those brought up to the art, make them cut 
with a surprising ease and rapidity —fairly surrounding the lathe 
with a ceaseless cloud of fine shavings removed in the progress of the 
work. The difficulty experienced in the use of these tools, is -not 
confined to the novice, for the majority of turners accustomed to hard 
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wood often cut a soiTy figure in tlie manipulation of softer material 
with the aid of the tools in question. The hard and soft wood tur- 
ners form, in point of fact, two distinct hranchea of the trade. "We 
have in part anticipated this section, by speaking of the making a 
wooden chuck when describing the use of the metal chuck with taper 
sCrew. We shall, therefore, proceed to describe the best method of 
turning a plain wooden box with cover, but not screwed ; the latter 
being reserved for more extended notice hereafter. The best material 
to work upon is sound Turkey box-wood, and care must be taken 
that it is quite dry and well seasoned, or, after it is worked up with, 
it may be, great care and trouble, the box will split, or the cover be- 
come so loose as to fall off, either fataKty being sufficiently vexatious. 
We may mention, in passing, that hard woods of all descriptions 
may be had in large or small quantities of Messrs. Fauntleroy* and 
Co., 110, Bunhill-row, T"insbury, or of Jacques and Sons, Covent- 
garden. Most of the lathe-makers also supply it, especially Holtzapffel 
and Co., of Charing-cross, but the first-named is a large dealer, whole- 
sale and retail, and his charges ai'e moderate. 

Supposing a selection made of size proportionate to that of the 
• Now Messrs. MunJy and Ceri'ie. 
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in{:«ii(led box, including cover and a tolerable margin for waste and 
accidents, proceed as before to rough it down between two centres 
and thus to reduce it to a cylindrical form — there is, however, no 
occasion to use the chisel at present, as we only need a rough cylin- 
der. EemoYe this from the lathe, and if you have no brass cup 
chuck into which you can fit it, proceed to make one out of a piece 
of beech, ash or, if you have plenty, box- 
wood. Do not hurry the work, but cut the ^3 ^g gg 
chuck out neatly, screw and fit it, as pre- 
viously directed, on the nose of the mandrel 
Wo shall suppose it as yet merely a short 
neat cylindrical block, quite soHd. Place 
the rest with the tee across the end of the 
piece of wood, the top edge a little below 
the centre (by the thickness of the blade 
of the tool). For the latter select one of 
the thrco following — either will answei 
well— 58, 59, 60. "With one or the 
other drill a hole in the centre, keep- 
ing the tool quite horizontal across the 
rest. Enlarge this hole by a left side tool, 
working from the centre of the piece towards 
the outside, not taking the whole depth at 
once, but a quarter or half an inch at a 
time. You must hollow it out about one 
inch, and see how nicciy you can fit the 
hollow to the size of the piece you aio 
going to turn. You will, ot course, have 
squared up one or both ends_ of the latter, 
^vllich must now bo driven tightly into the 
hollow chuck. If you squared the ends of 
the cylinder correctly and left also the bot- 
tom of your chuck level and true, you will 
be gratified bv seeing the piece run evenly at onco._ 
. Fig. 61, shows a section of the chuck with the piece to be turned 
fitted inside it. Now take the gouge and chisel and reduce the piece 
to a plain cylinder, and take special care to square up the outer end. 
This may be done by the aid of a carpenter's chisel held across the 
rest, like the side-tool. If the end is much out of truth you had 
better use first the round-ended tool. Fig. 60, but if you have worked 
carefully from the commencement this wili be unnecessary. 

To ascertain the correctness of this part, apply a small steel square 
like Fk. 62, the blade of which slides through the brass part and is 
clampS by a small screw at the side. We show the method of ap- 
plying this tool to gauge depth, test right angles, &c., m Figs, (i-i 
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anil (i-l. It is a most convenient and necessaiy iastniment, and 
sliould be at once provided. Having thua ascertained that the end of 
your cylinder is at right angles with the side, take the point tool, 
Fig. 58, or the acuto corner of your chisel, and, setting the lathe in 
motion, mark off the intended depth of the co'cer, as D, C, Fig. 61. 
{Observe, it is tho cover and not the box that first demands attention.) 
Now proceed to hollow out the cover as you hollowed out the chuck, 
but witli greater care. You must allow in the thickness of the top 
rather more material than you will eventually require, the thickness 
of the aides, also, may be a trifle in excess, but take the utmost care 
to make the inside rectangular, that is, the line f, g, perpendicular to 
fj, d. Upon the correctness of this the fit of the cover will depend. 
This being done and tested as to truth with the square, as before, you 
may cut off the cover with a parting tool. Fig. 65. This tool is thin, 
with a cutting edge at the end, and is held edgewise upon the rest. 
The blade is made rather thicker near the end, so that as the tool 
penetrates the work it may not bind, but allow the small chips made 
by it to escape freely. The rest must be removed from its former 
position and placed parallel to the side of the piece, and the tee at 
such a height that the latter may, when the tool is held horizontally, 
point to the axis of the work. The tool should be occasionally with- 
drawn, and the point, instead of being kept precisely in one position. 
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may be slightly raised and 

lowered from time to timo, 

describing a small are. It 

■will soon be ascertained m 

what position it cuts must 

easily. There are different 

sizes of pirtmg tool, some ,„ 

very thin m the blide, for M 

ivory and precious vioods I ". 

some thicker, for box and ijri 

less valuable stuff, some || j 

■with a notched end, form- ■ ''*" 

ing two points, foi soft 

woods, the action of all [ 

being similar to d saw tootb, 

or, in the last, to two id- 

jacent saw teeth set out to ' 

clear themselves m -noik- 

ing. Care muit be tiLcii 
that the thm blades do nit 
bend and twist while cut- 
ting, especially after the 
cut has become deep. To 
avoid this do not hurry 
the work, but take a little 
at a time, and be careful to 
keep the tool with its sides 
perpendicular to the rest. 
With these precautions 

the cover will soon be cat off noatly. If care is not taken to allow 
for the necessary thickness of the cover, the turner will be mortified 
by finding that instead of the latter, he has merely cut off a nng, 
and he wiU have to expiate his want of judgment by beginmnga n ew 
cover and making a shallower box. We name this to put him on his 
guard. Supposing the above work satisfactorily accomplished— the 
top of the cover, however, being (as will probably be the case) either 
convex or concave, requiring a little touching up and finishing, it will 
be necessary to turn down on the sohd bit of wood left in the chuck 
the part A B (Fig. G6), on which the cover will eventually rest. On 
■no account, however, must this be now turned small enough, it must 
be left so large as not quite to enter the cover, because if it is now 
nicely fitted, and the box subsequently hollowed out, the cover is sure 
to be too slack, the wood shrinking in the process of hollowing out. 
This shrinking may be accounted for by supposing the rings of woody 
fibre, the result of yearly growth, naturally elastic, with a tendency 
to contract, eadi one, like a series of india-rubber bands, embracing 
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&3.i Within it. The central ones being removed by the tool, permit 
the outer ones to contract, their particles approaching nearer to each 
other and the structure becoming more dense. This tendency causes 
those radial cracks so often seen in the ends of pieces of wood sawn 
from the trunk or limbs of the tree. The outer parts becoming drier 
than tiie inner, and prevented by the latter from shrinking, necessarily 
spht, hence, when it can be done, the centre of such pieces is bored 
out, while the wood is yet full of sap, and the rest is thereby pro- 
served. Where this cannot be done the ends may be covered with 
glue or resin ; or paper may be glued on, to prevent access of air, and 
thus the drying ot the outer portion may he so retarded as only to 
keep pace with that nearer the centre. The concentric rings thus 
shrink e(|ually, and no radial splitting takes place. 
_ We will now return from this explanatoiy digression to the work 
m hand. Having cut down the flange for the cover to nearly the 
required size, proceed to hollow out the bos. Work carefully, so that 
the sides shall be smooth and perpendicular to the bottom, and 
the latter plane and neat. Take care, as with the cover, to leave 
the necessary thickness of bottom, aUowing for the cut of the parting 
tool, and, if possible, half an inch or more beyond it. Now finish 
that part on which the cover is to rest. Take great care, as before, 
to secure, right angles, and cut away the wood little by little, trying 
- • on the cover from time to time, until at last it 

will just go smoothly and stiffly into its place. 
It must fit rather tightly, but take especial care 
, not to force it on, or you will spHt and spoil it. 
We shall here introduce to the notice of the 
I reader another form of callipers useful in such 
woik as the above, and in many cases absolutely 
necessary. They are -called in-and-out callipers, 
and are made as shown in Fig. 67. These 
are so arranged that whatever interval exists 
between a and b, exists also between c and d. 
If, therefore, the inside of a box cover {or 
similar article) is measured by the latter, the 
other end of the instrument will show the exact 
size to be given to the part A, B, Pig. 66. 
The convenience of such an arrangement for an 
infinity of cases will be apparent on an inspec- 
tion of the figure. 
3r of the box must now be put on, the lathe set in motion, 
and the outside, and also the top of the cover, carefully turned and 
finished. If the box is to bo cylindrical, care should be taken that it 
18 tiuly so, and that the angle formed by the junction of the top and 
sides IS sharp. If sand-paper is used to finish the work, the edges 
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will be rounded and the workraanlike appearance spoiled. If, there- 
fore, the article is made of box or other hard close-grained wood, 
this flnishing-off may be done with a carpenter's chisel held so as to 
act as a scraper. The turning chisel will answer the same purpose, 
but it is a pity to spoil the edge, which should he always preserved 
teen and fit for use. If the box is made of soft -wood, scraping will 
not answer ; the turning chisel must then bo made use of, held as 
previously, described. If the cylindrical form is not proposed, the 
sides of the box must be left thicker, and after the cover is fitted on 
the outside may be moulded by the gouge and chisel, and tools like 
60 and 68 to 70, to any desired pattern. The only thing remaining 
to be done is to cut off the box with the parting tool, the same pre- 
cautions being observed which we spoke of in separating the cover. 
If there should be any defect in the bottom after the work is de- 
tached, the box must be placed in a cup chuck turned to receive it, 
and the above defects removed. 

In hollowing out a piece of solid ivory or similar costly material, 
it would be exceedingly 
wasteful if the centnl 
part were removed as in 
a common box, by bemg 
reduced to small chips 
It is possible to remove 
the whole interior m a 
sohd block, and with 
exceedingly trifling loss 
of material. This is ef- 
fected by means of '^ide 
parting tools, 71, 72, 7A 
A common parting tool 
is first used and a groove 
cut therewith in the face 
of the block to be turned 
Fig. 74 represents this 
face 75, the section after 
the groove is cut the 
depth of the box re- 
quired. The shaded pirt 
in the centre represents 
the part to be removed 
The smallest parting tool, 
Fig. 73, is now introduced, 
the back of the teol being 
laid across the rest, so 
that the crook takes a 
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perpendicular position, A, B, Pig. 74. When at the hottom of the 
groove the hook is turned to the left, so that it may cut a groove 
underaeath the block, until stopped by its shank. It is then withdrawn 
and Fig. 72, and subsequently Pig 71 introduced, and used in 
a similar way. In Fig. 76 the black line shows the tool in position, 
mik the under cutting done hy it. The sizes are thus increased 
until the last tool removes the block entire.* 

"We now propose to describe the method of turning a roundbaU or 
globe, and, to make the work more interesting, it shall contain a 
small bos. The first thing necessary is to decide upon the diameter. 
In the present casa let it be an inch and a half. Turn a cylinder of 
box-wood a little exceeding this, and cut off from it rather more 

• The side parting tools are sometimeB inserted in the centre of the work, 
a hole being made for their introduction, they then cut from within outwards. 
In this case, however, instead of a solid piece a thick ring of the materid ii 
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than an inch and a half in length. The excess is merely to allow for 
waste. You will thus have a cylinder whose diameter equals its 
length. ]ieforo removing it from the lathe, mark its centre by a 
groove with a point too! — subdivide the outer spaces with five lines, 
and from the latter remove the corners of the piece, thus reducing 
it to the form 77. Test the length and breadth by the callipers 
and take care that the ends of the cylinder are at right angles 
to the sides. Now place the piece in the chuck in the position 
shown in the figure, that is, at right angles to its original po- 
sition in the lathe. It must be tested- as to truth by holding a 
point tool on the central line E, F. If coiTcctly placod this will 
only make a dot when the lathe is put in motion. If the piece 
does not lio evenly the point of the toot will make a small circle — 
it must then be corrected mtii a light tap or two, until it runs evenly. 

If tho inside of the chuck is rubbed with chalk the work will 
be less liable to slip. The following operation, however, must be 
conducted very gently and with exceeding care, or a satisfactory 
result will not be produced. It will be observed that the central 
line having been marked or cut upon the side of the cylinder is 
necessarily a circle, and its revolution on its axis forms a sphere. 

We have therefore only to cut away the piece truly down to 
this line to iinish what ouuht to be a perfect globe. Bergeron, 
however, justly remarks that although the theory is correct it is 
next to impossible to manage the tools with suificieut skill to 
complete in this way a true sphere. One great cause of this 
difficulty, is that as the work revolves in its new position the cen- 
tral line is not visible as a line, but simply becomes the boundary 
of the sphere. This may be in part done away by making a rp.d 
line or black one (red is the best) instead of a mark with the tool. 
The work will then appear red as it revolves, and the gouge and 
chisel must be used to cut away this red part, great care being taken 
only just to remove what appears coloured. Thus vou will in the 
end have cut the work away so as 6are/yto remove the line. Work from 
tho central part outwards, and always with exceeding care, and you 
will eventually succeed to your satisfaction. It is, nevertheless, a 
very difficult bit of work to finish even fairly well — mainly on account 
of the great obscurity of your landmark, the red line. For tho more 
perfect finishing of the above a template of steel may be made Hke 
Fig. 78, with which to test the work — its diameter is equal to that 
of the sphere, and it will serve as a gauge 
or scraper. It should be made of saw ' ^ 

plate if intended for the latter purpose, I 
otherwise sheet brass will answer as well. 
After the semi-globe has been turned in 
the first chuck, it will be necessary to 
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turn another to receive the finished part, and for the more perfect 
formation of the same a semi-circular tempkto of tho same gauge as 
the concave one first made may be provided, as the more nicely the 
ball fits the chuck, the less chance there wiU be of the work 
shifting during the turning of the latter half of the sphere. 

In order to obviate the difficulty of following the dia- 
metrical line with the cutting tool, the following contrivance 
has been suggested to the author by one who has followed 
lathe work as a profession for many years, and is an adept 
at the art. The lathe hand is to he slightly slackened by 
partial untwisting (a turn or two will suffice), if of catgut, so that it 
will carry round (he pulley, if desired, but will shp if the hand is 
placed on the latter. Thus, the tool may be applied, and a light cut 
taken, and the work instantly stopped for examination without 
stopping the lathe, as the fly-wheel continues to revolve all the time. 
This examination can be repeated, if necessary, every few seconds, 
by merely placing the hand on the pulley, and in this way the work 
being earned on little by little, a good result is attainable with com- 
paratively little difficulty. 

The best position for the rest during the above operations vrill be 
across the face of the work, as in hollowing out boxes, working care- 
fully, little by little, from centre to circumference. Towards the 
finish a scraper should be used, the common carpenter's chisel being 
as good a tool as any. Now to proceed with the box. Before 
removing the finished ball from the chuck, bore it through with tool 
Fig. 59, enlarge with Fig. 51, and make the hole conical, unscrew 
the chuck, with the ball remaining in it, and put on another with a 
piece of boxwood large enough to make a plug to fit this hole. This 
plug, when fitted, is to be hollowed out, and converted into a box, 
like Fig. 79. The latter, when put in place, must fit so neatly that 
only a hght circle shows its position. To conceal it still more com- 
pletely, a series of circles arc to bo set at each of the six sides of the 
ball) a3 shown at Fig. 80. To remove the bsx, tho thumb is placed 
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at the small end, and pressure made. This forms a neat pocket 
needle-easo, and may be made of ivory as a present to your lady-love. 
There is no practical difficulty likely to be met with in the above 
after the round ball is itself made, unless it may arise in respect of the 
conical hole. Let this he turned out as directed, until at the 
furthest (smallest) end it will just allow a gauge, like the annexed 
figure, 80*, to pass through it. 



Hanng also |?augod the large end of the hole to the desired size, 
take caro to finish the side evenly from one to the other. The gauge ' 
may be a disc of tin on a wire, or, still bettor, a short cylinder of 
bos wood, on a similar handle, as there wil! be a little difEiculty in 
feeling whether the disc is placed at right angles to the axis of the 
hole. Unless, however, you desire to work to a pre-arranged exact 
measurement, the above precautions wiO scarcely be necessary, inas- 
much as the hole is first bored, and the conical plug afterwards fitted 
to it. The ball may, therefore, be taken from the chuck, eaeh end 
of the lore measured, and the plug gauged at each end by the cal- 
lipers, and turned to an exact fit. 

In the above account the unmithemitical phrase of " sir sida of 
the hall" is used 1 r -wmt of n better tl e mean ij of the author 
will, however, be (,vident 
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CcTTiNG Screws. 



The ambitlun of amateurs, especially, is very eomnioiily c 
in a desire to cut screws in the lathe, and there is good reason for 
this, because in the first place there is a difacuUy presented which it 
is pleasant to overcome, and in the next place, a screw is of absolute 
necessity in the greater number of turned works. There is an 
apparatus of simple but ingenious construction called a screw box, 
which is commonly used by carpenters and others who have not 
attained the skiU necessary for chasing screws in the lathe, and which 
is very convenient even for those who have obtained this power. A 
sketch of this is given in Fig. 81. A, shows the tool complete, B is 
a view after the top plate has been removed, showing the knife or 
cutting tool, the latter being delineated alone at D on a large scale, 
C is a section. To make this tool, which is within the power of 
any person of average skill, a block of hard wood is first selected, 
and drilled with a hole eorrosponding to the proposed size of the screw 
to be cut. If no tap is at hand of the desired diameter and pitch, 
this block must be mounted in the lathe, and the thread chased as we 
shall presently describe. It is absolutely necessary that the block be 
nicely square4 up and level on the face. A small place must then 
be cut to receive the knife, the edge of which is so constructed as to 
form part of the thread cut away to make room for it. It is V 
shaped Hke Fig. D, and very keenly sharpened. The method used 
to clamp the knife in position, which is shown in Fig. D, permits the 
cutter to be advanced or withdrawn until its position is accurately 
determined as above. The top plate of wood is now fitted, and ad- 
justed—the central hole, tvhioh ia not tapped, but as largeas the oit!- 
side of the screw-thread to be cut, forming a continuation of that 
which is tapped in the lower block. A slot b, Fig. A, forms a passage 
from the knife, to allow of the escape of the chips. The piece to be 
cut into a screw should be shaped like Fig. 82. The part <z, will bo 
left pkin, b, is that on which the thread is to be cut, and _ must be 
truly cylindrical, and of such size as to just enter the hole in the top 
plate of the screw box. The part c must pass through the threaded 
part of the screw box, not loosely, but just so as not to damage the 
threads in the least. The lower part of the central division is sloped 
off as seen in the sketch. To cut the thread the screw blank is fixed 
in the vice by its head, which, after being turned, should be planed 
off at each side. The screw box being then placed upon it the lowest 
and smallest part of the blank should just project, as m Fig. 83. 
This part is intended to insure the perpendicular position of the blank 
in respect of the screw bos. The latter is then turned from left to 
right until the screw is cut, which ought to come from the tool clean 
and smooth. Box wood is especiaUy suitable for this p--"-" Thw 
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method IS, of course, -wholly inappHcable to anything hut -wooden 
screw bolts, and for practice the tyro may set to work and make three 
or four of the follo-wmg scre-w clamps, -which are useful to hold pieces 
of -wood that have been glued together. The tap for screwing nuts 
and the jaws of these clamps, is similar to that used for metal, but, 
the teeth, or cutting threads, are deeper and more pointed. Thejaws 
of the clamps shown in Figs. 84, 85, are usually made of beech, 
-which will take a very fair thread; or of birch, which is still better; 
and the screws may he made of the same material, box being too 
costly and scarce for such purposes. In making these clamps, there 
is to he no thread cut on that part at which the handle of the screws 
project, nor is there any thread on this part of the bolts, -which pass 
through a smooth hole in one jaw and lay hold of the other only. 
Other forms -will suggest themselves, but the two given ^vil he found 
serviceahle patterns. 

The above method of cutting screws is not of anything like uni- 
versal application, nor specially the work of the turner ; we shall 
now, therefore, speak of cutting them by the chasing tool in the 
lathe. To effect this with certainty requires much caro and long 
practice, and at first the attempt should never he made on a box or 
ornamental piece of work, otherwise finished, but on a plain cyHndrical 
bolt, such as those of the damps just described. For the inside, 
or female screw, the making of chucks will afford endless practice, 
and a failure in either of these ^vill he of little importance. The 
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screw tool for male and female threads is represented in Figs. 86 and 
87. It isof steel, and as each tooth inclines in the direction and 
with the pitch of the screw, it cannot be made with a file, but is cut 
by being neld against a revolving tap (or screw hob, which is of 
similar form.) There ia certainly a defect in the above common form 
of screw chaser, and a slight modification, to be presently described, 
will be found easier to use, and, in many respects, easier to make. To 
cut a thread with the chasing tool, the top of the rest must bo q^uite 
level and smooth, so that the tool may readily slip along it. Suppose 
an outside thread to be required on a cylinder of box or other close 
grained wood. The rest being firmly fixed so that the upper edge is 
level with the axis of the piece, and about half an inch from it, as 
Fig. 88, the tool is advanced to touch the work, not in a line with 
the axis, but so as to bring the part, «, in contact with it first, and 
the moment the tool is felt to run along, which it will do as soon as 
this part of it indents the wood, the handle is raised a little so that 
the points of the teeth come into work. The tool in fact must 
describe the segment of a circle, as shown by the dotted Hne. If 
this is done cleverly the tool will not hitch, nor produce a drunken 
thread, but the latter wiU come out clean and sharp. It is, never- 
■"""' "7 to practise tiil the knack of thus chasing a thread 
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is attained, and, considering that once acquired, the necessity of 
trayeraing mandrel or other expensive (and vet more or less defective) 
apparatus, no longer exists, it is evident that the young aspirant 
should spare neither time nor patience in becoming an adept in this 
useful art. 

One great difficulty in cutting the screw-threads to the top of a 
box, or the mside of its cover, arises from the necessity for stopping 
short, and removing the tool instantly as soon as it touches the 
shoulder, or the top of the cover. The latter should be made rather 
deeper than is necessary, so that there may be a turn or two of screw 
to spare. This will give more room for the play and removal of the 
mside chasing tool. 

The ordinary form of the latter is as shown in Fig. 87, the part 
under the plane upper surface (a) being either slightly hollowed or 
flat, generally the former, from having been cut by a revolyinff cvlin- 
dncal hub. ° •' 

Now, although this form may be suitable for outside screw tools, 
which have to work on cylindrical pieces, it does not appear equally 
suitable for_ inside tools, which are to act on concave work. The 
wnter of this article has experimented upon many patterns of chasing 
tool, and has found it perfectly easy to chase an inside thread with 
an ordinary grooved tap, which seldom makes a false cut, or crosses 
the threads. From this the idea naturaUy arose of a convex edged 
tool for mside chasing, and a concave one for outside work, as Fig 89 

Practically, however, the 
convex edge, Fig. 90, -will ^^^^^ 
answer satisfactorily for an ^^ ' ' ' 

outside cylinder, ' In order ^^ __ "^ 
to obtain an efficient cut- 'sA 

ting edge from this form, the ^T ' 

rounding must bo very slight. ^kjl^ 

The out or inside tool is ' ' i^^ ^ 

used with a rolling move- ^y^ ^ 

ment on the rest as it ^ ' 

advances. If for hatd wood, fig ^5 

a notch cut across in the ^.^^^^ 

line e, /, Fig. 90, with a 

saw-file, will, by making a ^ 

partially cutting edge on the , 

convex part, cause the tool ^ 

to enter more readily at ^ 

starting. Tools like the 

above must he necessarily the „> . „™„^.„ himself. 

The regular makers have a great objection to make any tool or 
machine out of the ordinary routine. Hence the same patterns are 

E 3 



Hosted by 



Google 



52 THE LATHE AND ITS U3E8. 

constantly reproduced year after year, until some one connected with 
the manufacture inTCnta an improved form, or some one else of 
mechanical genius, and possessed of means, registers a new design. 
Amateurs are apt to cavil at this system, and in some cases it no 
doubt interferes with, and chects improvement in tools and machines, 
but the evil is almost a matter of necessity. Tools are made not 
singly, one d each pattern, but so many score or hundreds of one 
form are forged out, and handed over to the grinding and finishing 
department, and it would sadly interfere with the system and order 
of the manufacturer to make a single tool or two for individual pur- 
chasers of different pattern to those ordinarily used. If a design is 
sent in by a retail dealer who can order a hundred or so at his own 
risk, the above objection is obviated, and the new pattern of tool or 
machine is at onco introduced. If, however, any new design by an 
amateur, being submitted to such men as Holtaapffel, Buck, Fenn, or 
Whitworth, appears to ikem good and saleable, they -will not only not 
ohject to intrmiuce it, but may possibly give a premium to the 
inventor. We have thought it necessary to make these remarks to 
obviate the possible disappointment of amateurs in this respect. It 
is but natural to suppose that some ingenious device must have long 
since arisen to obviate the difficulty of thus cutting screws by hand. 
Every turner finds the difficulty, and few perhaps have failed to try 
some plan or other to counteract it. There are two methods whereby 
this can be done ; one by causing the tool to traverse at a given rate 
according to the proposed pitch of the screw, the other by giving 
similar movement to the mandrel, while the tool remains still. For 
such work as screwing the lids of boxes, the traversing mandrel is 
commonly used, but for cutting long screws in metal, the tool is 
fixed in a slide rest, and the latter is made to traverse, if necessary, 
the whole length of the lathe bed, hy means of a guide screw driven 
by suitable gearing put in motion by the mandrel itself, the speed 
teing adjusted by a series of cog wheels which can be interchanged 
to cause various rates of motion. The latter method belongs to 
machine lathes, and will be treated of hereafter in this series. 

The author has great pleasure in here introducing a device, not 
exactly for cutting, but for starting the threads of a single, or double 
screw, or, indeed, a quadruple one. It is the invention of a gentle- 
man whose nom deplume is East Norfolk Amateur, and was by him 
kindly communicated to the English Mechanic, of June 21, 1867. 
The description is here given in his own words : — 

" I think the plan to be described will produce to a certainty any 
required number of screws and turns to the inch. The screws are 
entirely cut with a common comb tool, hut started by a revolving 
cutter set to the required angle, and applied firmly to the work, on 
the X-rest. I call it ' the universal screw guide tool,' contrived and 
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made by myself, and I believe will prove aa useful to otbera aa it has 
to me : the drawing will almost explain the tool. The^cutter, A, is 
9-16ths of an inch in b 

diameter, turned to a cut- 
ting edge, and finely tem- 
pered. The stem, B, in 
which it revolves, is round, J 
and fits into the shoe, C, 
having a graduated collar, i 
D, in front of C, to set the J 
cutter to the required pitch 
or angle, the set screw, E, 
makes it fast ; having turned a piece of rod, of brass, iron, or steel, a 
little above the size necessary, and supposing a quadruple screw is to be 
cut having ten turns to the inch, there would, of course, be forty threads 
when complete ; if one of these four can be truly traced, the comb 
tool will easily follow by inserting the outside tooth, either right or 
left hand, as found convenient, m the line traced, when the other 
three will soon appear with perfect accuracy, provided the first one 
exactly corresponded to five points of the comb, which is easily accom- 
pHshed after a few trials, and if not successful at first,* can be removed 
by a dead flat file several times, without reducing the rod too much ; 
When found to exactly fit the five points, the cutter may be apphed 
■with more force to leave a good chase for the comb. The T-resfc 
requires a smooth surface for the shoe, C, to slide freely on, and to 
be set parallel with the work, and the tool held at a right angle as it 
proceeds along the rest, or the Hues formed would be of unequal 
distance. After a Httle experience it wiU be found to work with 
beautiful accuracy, and for those who have not screw-guide mandrels, 
and are not practised hands at fiying common screws, it will be found 
a great assistance, as it sets to anything. I described only the 
quadruple, but the same rule applies to all quick screws ; for a double 
the chase must correspond to three points, and so on for any number, 
that is, one more point of the comb than the number of screws to 
be cut, and for a common one the chase must fit the comb altogether." 
The above simple apparatus will, it is believed, be of great service 
to those who find difiiculty in hand chasing of screws ; it is, how- 
ever, necessary to speak of other methods, and especially of that so 
universally used by the turners of "Tunbridge ware" — viz., the 
traversing mandrel. This is represented in Fig. 91. A is the 
poppit ; B, the mandrel, no longer conical at tho place where it 
traverses the collar, but cylindrical, and passing through two cylin- 
drical collars. It is prevented from advancing towards the left mits 
bearings by the shoulder, K, and in the other direction by a plain 
* This doubt soems to mat the invention. It is, however, on liie whole a 
good design. 
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cylindrical collar, or ferrule, C, wliicli slips over the eKd, and is 
Eecured by a nut, B. The whole is thus ready for use, as an 
ordinary mandrel. To cause it to traverse from left to right, as 
it reyolves, the nut and collar, C, D, are removed, and a ieniile, 
or guide, F, -which has a screw of the desired pitch cut on its 
edge, is slipped on the mandrel over a short feather against a 
shoulder, where it is retained by a nut or pin. There are 
several such guide - ferrules supplied with the mandrel of 
different pitches of screws. The nut G is then removed 
and the piece E, ■which is of brass or gun metal f or ^ inch 
in thickness, with similar screw threads in each of the hollows 
is attached. This guide is slipped on at IT, and secured by 
replacing the nut. The pin, which carries the guide, is frequently 
made to slide up and down the face of the poppit, by the action 
of a screw, M, working through a brass piece attached to that which 
carries the pin. It is thus readily lowered out of gear or drawn up 
again to touch the screw ferule. This is better than a pin screwed 
to the head of the poppit, and is always adopted in the best lathes. 
In the frontispiece is a photograph of mis arrangement. This guide- 
piece acts like a half nut, and as the mandrel revolves it goai^s into 
the femle and causes tho required traverse. A single point tool, 
therefore, held against the work will trace a screw of the same pitch 
as that of the guides, and of a length equal to that of the ferule. 
The above is not intended for cutting long screws, which would have 
to be done in successive short lengths, but for screws of box lids, 
chucks, and similar work it is a most excellent contrivance, and 
peculiarly adapted for the use of the amateur. The guide threads 
in the commoner patterns of these lathes are cut on the mandrel 
itself, which is made of greater length than usual, and liiese several 
guides are cut upon the part within the poppit heads, as Fig. 92, 
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which represents such a lathe as is sometimes used by gasfitters 
and brass workers in general.* In the latter it will be noticed that 
there is added a sustaining screw at the back of the mandrel. This 
is a good addition, and indeed ahnost a necessary one if the lathe is 
to be used for ordinary rough work, especially drilling, as it takes off 
the pressure which must otherwise come against the shoulder, E, Fig, 
91, and it must be remembered that these lathes are expensive, and, 
therefore, ought to be taken care of. The amateur may also be 
warned against bad work ; none but the first-class makers can turn 
out a reHahlo lathe of this description. The collars and mandrel 
require perfect fitting, and they must be quite hard, because there 
is no possibiHty of tightening them when worn. They must be kept 
well oiled, therefore, when in use, and the oil holes in the top of the 
poppit should bo fitted with brass covers, to prevent any particles of 
metal, and espeeialy emery dust, from working in between collars and 
mandrel. Be sure to have one guide screw of tho same pitch as that on 
the nose of the mandrel, for the purpose of tapping chucks to fit thereon. 
In using the traversing mandrel, either the cord should be slackened 
BO that the pressure of the hand on the puUey may stop the revolu- 
tion of the work in a moment, or the fiy-whcel should not be brought 
into use, the cord being instead grasped by the left hand, because it 
is generally necessary to cut to a shoulder or given point. It is, 
however, possible sometimes so to arrange the guides by insertion of 
a washer or other expedient as to cause the action to cease of itself 
at the required point. In a fature chapter, the cutting of long metal 
screws will be treated in detail, but before concluding the present 
chapter, it may be useful to say a few words concerning the nature 
of the screw itself as a mechanical expedient. A screw may be 
defined as a continuous inclined plane — or an inclined piane wound 
round a cylinder — the pitch being the inclination of the plane, that 
is, the ratio of its height to the length of its base. From the 
mechanical principle of the inclined plane it follows that the greater 
number of threads in a given space tne greater is the power of the 
Bcrew when used as in a press, or to draw along its nut, as in the 
slide rest, in which end-long motion in the screw itself is prevented. 
It seems, at first sight, easy to devise a method for cutting screws of 
any desired pitch, but this is far from being the case, and when it 
becomes necessary to increase the number of threads to fifty, sixty, 
eighty, or even more to the inch, with such accuracy that one turn of 
the screw shall always produce an equal longitudinal movement of 
the nut, the most delicate machinery scarcely sufiices for the purpose. 
The microscope detects and shows errors even in the best work, and 
it is questionable whether a perfect screw of any length can be cut 
by machinery, as every imperfection in the latter is communicated to 
• There atould be a collar or shoulder to this mandrel, the same as at E 
in the other figure. 
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tlie work done ty it. If the amateur, therefore, requires a screw for 
a slide rest, eccentric chuck, microscope, or other delicate piece of 
machinery, or philosopical instrument, he had better get it cut by 
some practical mechanician, in the possession of the necessary 



In the " Manual Bergeron " is an ingenious contrivance, by an 
amateur, which is worth notice, although unsuited for any work 
where extreme accuracy of pitch is required in the screw. The 
foUowing, Fig. 93, is a description : — The mandi-el is made to traverse 




in its bearings, as before detailed in this series, but instead of its 
motion being governed by guide hubs, it is dependent on the action 
of a pair of differential pulleys, B. A bent lever, C, is pivoted at E 
to the face, of the poppit, having a bit of hardened steel fitted to 
work in a semi-circular groove in the mandrel itself, and so arranged 
that on raising the tail or long arm of the lever the mandrel is thrust 
forward from loft to light, while a reverse action of this lever causes 
a similar movement in the opposite direction. The movement of the 
lever is thus regulated : — At the extreme end of the long arm is a 
pulley and hook, as shown in the drawing ; the double, or differential 
pulley, is fixed to end of the mandrel, and from the smaller 

fiart depends a cord which passes thence through the pulley on the 
ever, and is wound round the larger one on the mandrel when its end 
is secured. On the hook is hung a weight. It will be evident, on 
an inspection of the drawing, that on putting the lathe in motion the 
cord on the differential pulley will coil itself round the largest part 
of the same, and will draw up the end of the lever with a speed pro- 
portionate to the difference of diameter between the larger and smaller 
parts of the double pulley. The short end of the lever will at the 
same time with similar proportionate motion move the mandrel and 
work, and cause the fixed tool to cut a spiral or screw thread on the 
latter — a good deal of ingenuity is displayed in the above, and it has 
the advantage of being easily fitted up, but it is evident that some 
alterations and additions would be requited to adapt it to any other 
use but that specified. A contrivance similar to Fig. 94, may in 
some cases be a sufficient makeshift, when a more perfect one is not 
at hand. A screw is here cut on the outside of the chuck, and a 
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kmd of double tool is used, the tracer which is in contact with the 
guide thread being adjustable as to its length, and the cutting tool 
having a sidelong adjustment as well. The rest being placed between 
the connecting bar of the tool and the work, the former will be held 
with sufficient steadiness to enable the workman to traverse the whole 
easilj; b^ hand. The use of this tool is of course limited, but the 
plan is simple and fairly effective. The only really serviceable plan 
IS the slide rest, to he hereafter described. But one other plan is 
here added, which is called " Healey's chuck." The description and 
sketch are from Holtzapffel'a work, in which it was however copied 
from an older treatise. The author, it must be understood, has never 
seen the contrivance himself, and there is a fault in its principle of 
construction which must militate against its use except in a very 
limited degree. _ Since, however, Holtzapffel has considered it worthy 
of a place in his work, it is at any rate well to introduce it to the 
reader, especially as its defects will not be of great importance in 
tracing screws of half a dozen threads or so. The apparatus ia 
represented in Fig. 95. in plan. C is the chuck which carries the 
work to be screwed, and T is the tool which lies upon B B, the lathe 
rest, thatia placed at right angles to the bearers and is always free to 
move in its socket S, as on a centre, because the binding screw is 
either loosened or removed. On the outside of the chuck C is cut a 
coarse guide screw which we will suppose to be right handed. The 
nut N, N, which fits the screw of me chuck is extended into a long 
arm, and the latter communicates with the lathe rest by the connecting 
rod C, C. As the lathe revolves backwards and forwards, the arm, N 
(which is retained horizontally by a guide pin, G), traverses to and 
fro, as regards the chuck and work, and causes the lathe rest B, B', to 
oscillate in its socket S. The distance S T being half S B.', a right hand 
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screw of half the coarseness of the guide will be cut, or the tool being 
nearer to and on the other side of the centre, S, as in the dotted posi- 
tion T', a finer and left hand screw will be cut. The rod C, C, may be 
attached indifferently to any part of N, N, but the smallest change of 
the relation of S T to 8 B^ would mar the correspondence of screws 
cut at different periods, and therefore T and E should be united by a 
swiveljoint capable of being fixed at any part of the lathe rest R, II', 
which is omitted in Mr. Healey's perspective drawing of the apparatus. 
This is one of the least perfect modes of origmating screws, it 
should, therefore, be only applied to such as are very short, as, owing 
to the variation in the angular relation of the parts the motion given 
to the tool is not strictly constant nor equable. When in tho mid- 
way position the several parts should lie exactly at right angles to 
each other in order as far as possible to avoid the error. The in- 
equality of tho threads is imperceptible in a short screw, A little 
modification of the screw-chuck or Healey would result in a more 
correct and serviceable a 




The disadvantage, for instance, of being obliged to set the T of 
the rest across the face of the work is apparent at once, and it is diffi- 
cult to understand how such an arrangement could he made to 
answer when the work might be of a lengtd to require tho support of 
the back poppit. The following plan, Fig. 96, would obviate 
this and the other disadvantages, and make a more efBcient 
apparatus. B is tho chuck with screw chased on the outside, A the 
nut travelling upon the same. To this is attached a bar II, which 
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passes through the bar K, to which it is clamped by the binding 
screw visible at H. Two short pillars, F, F, are screwed into the 
bed of the lathe, ia which there might bo more than one hole for 
each to permit the pillars to be fixed at different distances from the 
lino of centre. Through slots in these passes the square bar of 
polished iron or steel E, supporting the traversing rest socket, D, 
of which two other views arc given at Figs. 97 and 98. It mil be 
evident on inspecting the drawing that as the nut A travels to and 
fro, it carries with it in a line parallel to the lathe bed the rest 
socket and T. To enable the workjuan to steady the tool, the lattec 
should rest against two short pins fixed in the top surface of the 
rest in holes made for the purpose ; with the aid of these the tool 
will be made to traverse the work with great ease and regularity. 
In chasing a right-handed screw, the tool would have to lie on the 
left side of the pins, and the latter would insure its traversing with 
the rest. A longer T (or half T) being turned in its socket to stand 
across the face of the work will enable an inside thread to be cut 
with the ordinary tool either of one or more points. Of course, in 
this modification of Healey's chuck, the screw cut will be of the 
same pitch as that of the chuck itself; but as the latter may be of 
boxwood, there would be no difficulty in having from three to six 
with the most generally useful pitches of screws, as the arm may 
be screwed uito the near side of the nut, and, therefore, it, and all 
the other parts of the apparatus, -would answer for the whole set of 
chucks. If the work to be screwed is merely a box cover, or some 
such work where great length of screw is not required, it is evident 
that to rig up this kind of contrivance, or Healey's, or indeed any- 
thing of similar elaboration, would appear like summoning a gang 
of navvies to remove a mole-hill. Hence, if a traversing mandrel 
cannot be obtained, by far the simplest plan is the chasing fool used 
by hand ; it is therefore well worth while to get into the knack of 
using this tool. To givo confidence (which is essential to success, 
the least nervousness generally proving fatal to such work) the part 
on which the screw is to be cut may be left larger than will finally 
be necessary. The screw is then commenced, and if a failure takes 
place it is again levelled, but if, as is more probable, the attempt is 
successful, lie chisel and chase are alternately used, the cuts of the 
latter not being obliterated by the former but always left sufficiently 
deep to form a guide until the desired object is satisfactorily accom- 
plished. 

Having treated of screw cutting so far as we are able without 
trespassing on that section of the present series which is to be devoted 
to machine work with shde rest and change wheels, we shall enter on 
the matter of spirals, or Elizabethan twists, the method of making 
■which was long kept a secret by the trade. These ttvists are 
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/ screws of very extended pitch, and generally rounded 
threads. The latter sometimes embrace the central cylinder or 
core, and sometimes are detached so as to assume a more open form 
like a cockscrew, and in the latter case two, three, or more threads 
can be cut, so that the spirals appear to intertwine. Those spirals, 
too, are frequently ornamented with the aid of the eccentric 
chuck, and tnua the work becomes fit for the adornment of the 
drawing-rooms of the highest in the land. No turned work can in 
short exceed in beauty these delicate and elaborate specimens of the 
turner's art. To commence with a single twist of one thread. A 
cylinder of the requisite length must first be turned. The number 
of turns the thread or cord of the spiral is to make Jin a given space 
must next be determined. We will suppose the cylinder one foot 
long, exclusive of any mouldings or tenons at the ends, and that the 
spiral is to make three turns round it, that is, one turn in four 
inches of its length. Divide the cylinder into three equal parts by 
the lines B, C, Fig. Next rule equidistant lines D, E, F, along the 






cylinder in the direction of its length ; in the present case let 
there be /our such lines. The three divisions first made must be 
subdivided each into four (always the number of the longitudinal 
Hues). The angles of the parallelograms thus formed must then be 
connected diagonally as shown in the figure, which diagonals being 
continued, will be found to describe a spiral line. A second 
similarly constructed spiral determines the thickness of the thread 
or cord of the twist. These spirals may now be cut with a tenon 
saw, and all the material outside the cord carefully removed with 
the gouge, so as to form a semicircular hollow between the threads. 
This cannot be done by putting the treadle and-fly-wheel in motion, 
but the work itself must he grasped with the left hand, while tho 
right holds the gouge upon the rest and guides its edge. After 
the work has thus been roughed out, it must he finished by rasps 
and files, or by a kind of plane with a semicircular cutting edge. 
While the !„tter is being used, the fly-wheel must be brought into 
action, BO that the work may be made to revolve with sufficient 
rapidity to ensure a clean and smooth cut. A hollow plane may 
be used to round the cord of the twist, and the whole finished 
with glass jiaper and polished. 

The " tmd of plane " named was designed by a regular workman 
for his own use, and was made thus and grasped in the fist, or 
rather hollow of the hand. The iron was like c, sharp at one edge^ 
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the block of wood being slighty bevelled off in front of the cutting 
edge. The workman, who made scores of these twisted works for 
the trade, of all dimensions, would run this along the hollows, 
while the lathe was in motion, with great speed and accuracy. He 
marked the spirals as described, and then grasping the work in the 
left hand, and the gouge in the right, turning the work round with 
the former (the cord thrown off the wheel), he cut out the wood 
boldly in large pieces with little apparent care, and perfect ease. 
Then came the ^ane described above. 




Fig. 100 shows a simple spiral thus made. If the piece to be 
turned is dark it is not easy thus to mark out the divisions. In that 
case the following method will answer equaliy well. It is the 
plan used and contrived by the writer,* and s^peeially handy when a 
number of similar twists are to be cut, as in ornamented pieces 
of furniture. A, Fig. 101, is a straight edge of hard wood, through 
which, at any given angle (regulated by the number of turns the cord 
is desired to mdte in a given length of cylinder) , a knife edge is fixed. 
If this is held as in the figure, and the blade is pressed down upon 
the cylinder to be cut, the lathe being put in motion, a very correct 
spiral will be traced, which can be at once deepened by a tenon 
saw as before. The thickness of the cord being determined it only 
remains to place this tool again upon the work so that the second 
line shall be traced at the required distance from the first. A 
second, or any number of cords, may be thus traced in succession 
parallel to each other by this simple method. By a slight modifi- 
cation of this instrument, which allows the knife to be clamped at 

* A similar plan ianotieed in Holtzapffersmectanical manipulation, which 
the writer had not seen. It le satisfactory to him to find the method thua 
authorised. 
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any desired angle witli the straight edge, the inclination of the cords, 
and, consequently, the pitch of the spiral can be varied at pleasure, 
and_ a second blade can bo added to trace the second line, deter- 
mining the thickness of the cord with one movement of ^e tool 
along the cylinder. The edge of the knife may be across the rest, 
the piece of wood Just overlapping the T on the side next the work- 
man, if the blade is long enough to reach across the work when thus 
held. _ The tool will be steadier and perhaps more easy of manage- 
ment in this position. One hand should then lightly press the back 
of the knife, while the other retains the wood against the rest as a 
straight edge. East Norfolk Amateur's design of a screw guide is on 
the same principle, the only difference being the substitution of a 
revolving mstead of a fixed knife edge. In using either it requires 
some care io allow the tool free traverse, as the least check would 
spoil the thread. 

The next class of spirals is that in which no central core exists, 
but tho coila stand separate and distinct, two or more rising from 
the same base. The coils are sometimes flat, sometimes rounded, and 
sfill more frequently, in the best work, exquisitely, and (as a casual 
spectator would say) impossibly carved. The process is as foUows : — 
l\ini a cylinder of ivory or hard wood, forming at the end any 
required mouldings as a base and capital. Determine the number 
of coils and tho pitch, and by one of the previous methods mark 
out tho same. Tho cylinder is now to be oored out from end to 
end, leaving sufficient for the thickness of the required cords. This 
boro may with advantage be slightly larger at one end than at 
the other, so that a mandrel of wood may be fitted into it, to be 
afterwards easily withdrawn. This wiU certainly be necessary if 
the ivory cords are to be of hght substance, as they require support 
to enable them to bear the action of the tool. After the cylmder 
has been bored as above directed, let a mandrel of common wood be 
inserted, and tho lines, marked as shoiivn, be cut quite through. The 
intermediate parts between the intended threads must then be 
removed carefully (with a round rasp, if of ivory) with any 
convenient tool if of wood. The cords must then in a similar 
way be rounded or otherwise moulded, and afterwards the common 
and now damaged mandrel removed. In the case of ivory the piece 
of work will not only be strengthened by the insertion of a polished 
mandrel of ebony, but its appearance will be improved. Sometimes, 
however, it may be preferable to line it with red velvet or silk, or it 
may be left entirely open. The further ornamentation of the cords, 
depending on the eccentric chuck or eccentric cutters, will not bo 
described in the present paper. These open spirals are worth a vast 
ainount of patience and trouble, which their elegant appearance when 
finished will amply repay. 
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The reader is not to suppose that this method of cutting spirals 
by rasp and file is the only or host method, especially when ivory is 
the substance operated upon. Further on will be described yarious 
modes of accomplishing the same ends by self-acting machinery, and 
by the spiral apparatus designed for use with the ordinary lathe, but 
all these need the slide rest, whereas it is quite possible in the 
foregoing manner to make spirals by hand tools alone, which for 
correctness and finish may vie with those which may have been 
worked with more elaborate and costly apparatus. 

Before quitting the subject of plain hand turning in wood, a few 
more words may be necessary in respect of certain details of lathe 
manipulation, foremost among which comes Chucking work. This is 
often carelessly done, especifdly by amateurs, who, in consequence, 
are frequently annoyed by the shifting of the material under tne in- 
fluence of the cuttmg tool. If this is hard and valuable — as are 
many of the best woods for ornamental turning — the fork or prong 
chuck will not enter sufSciently to sustain the piece, and at the same 
time the stuff is too valuable to allow of the waste incurred in screw- 
ing it direct to the mandrel, or inserting it sufiiciently far into a brass 
cup chuck. In such cases the best plan is to screw a piece of 
common wood upon the mandrel, face it truly, and out a few shallow 
concentric circles upon the end thus levelled, both for the puiT>ose of 
a guide to centrality, and also to give a hold to the glue by which the 
more precious material is to be attached to it. For this purpose, 
both chuck and work are to be well warmed, and the glue — boiling 
hot — brushed upon the parts to be united. The latter are then to 
be rubbed together a few seconds, and when the piece to be turned 
runs truly, the back poppit with boring flange attached — if the right 
hand end of the piece is level, otherwise, the point allowed to re- 
main — is to be brought up and screwed as a clamp against it till dry. 
This process requires time, but is well worth the trouble, as the 
material will be securely held, and can be safely operated on. None 
but those who have had to contend personally with a tyro's difficul- 
ties, and have, in consequence, seen the work shift in the chuck when 
nearly completed, can truly appreciate the advantages of efficient 
chucKing. In the case detailed, there is absolutely no waste of 
material, no possibility of the work becoming loose or out of truth ; 
and the ornamentation by eccentric cutters, drills, and so forth, can 
be proceeded with, and carried out with that confidence which never 
fails to promote good workmanship. Even with the above arrange- 
ment the back poppit should be used while the excrescences are 
turned down, and retained as long as the gouge has to be used in 
bringing the design into an approximation to its intended form. This 
should be removed, however, before taking the final cut, as the work 
will generally seem to drop a little when the support is taken away, 
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in consequence of the mandrel, whiclx lias been forced against the 
back centre, returning to its place in the collar. 

Pieces of sis or seven inches in length, and of one or two inches 
diameter, requiring to be hollowed out, may frequently be turned by 
reversing the usual method and boring out the interior, previous to 
shaping the outside. A case for pencils, for instance, or a bodkin 
case, may be thus ■worked : — Mount in the square hole chuck, an 
American screw auger, sets of which are now to be had beautifully 
finished and polished. The kind meant has a scooping kind of edge 
above the screw. Fig. 102, and cuta cleanly and rapidly. The piece 
of wood — soft wood alone is meant — is brought 
FlQ ia3> against the tool, being grasped by the left hand, 
whUe the back centre, with flange, is steadily ad- 
vanced with the right hand against the opposite 
end. This auger wiU run straight through several 
inches without requiring to be withdrawn, as the 
borings pass freely along the polished threads of 
the instrument and escape. If necessary, however, 
it can be"readily withdrawn by reversing the action 
of the lathe, and replaced without difficulty. The 
piece ^thus bored may then be mounted in the 
lathe and finished on the outside. To do this satis- 
factorily, an arrangement is requisite by which the 
centrality of bore is insured, else in the process of 
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cutting the external surface, the material will, in all prohahihty, ho 
cut through in one part, while iu another it will remaiu of con- 
siderable thickness. If the piece is bored quite through, so as to 
become a tube, Fig. 103 will be satisfactory, as the cones preserve 
centrality, whilst the uso of the carrier will prevent the necessity of 
screwing the cones up so tightly as to endanger splitting the wood. 
This is the beat way to chuck small cylinders and brass tubes. The 
more obtuse the angle of the cones the better. 

In this method the bottom of the case must be turned as a plug 
and glued into its place. If the bottom of the case is left soiii^ an 
arrangement like Fig. 104 wiU answer well. The ping chuck, A, 
must not be at all conical, and the part that enters the work must be 
at least an inch long. If this is attended to, and the face of the work 
and of the chuck is sc^uare, the tube will be truly centred, only re- 
quiring the back poppit to take off the strain upon A, when the tool 
is applied. If A IS chalked, there will be no slipping, provided it 
has been accurately fitted. Observe, nevertheless, that as a general 
rule, hollow work should be placed imide and not upon a chuck, 
uTiless you have to work upon the tckok ex(«rior surface. By this 
plan, there will be no likelihood of splitting the object, an undesirable 
■ ■.■".summation which not unfrecfuently takes place when the contrary 
■aethod is pursued. 

Thin discs of wood or brass are most conveniently turned upon a 
face-plate, to which they can be attached by turners' cement, already 
descnbed. If, however, one surface only has to be worked, and the 
plate is not of less thickness than ^th of an inch, it may be mounted 
on a flat chuck with small projecting points, the hack poppit being 
used to keep it firmly against the face of tho chuck. Even a plate 
of brass may he thus turned if placed first of all against the chuck 
and gently tapped so as to mark the position of the points, and then 
drilled to suit them. Bread-platters are thus easily chucked, first of 
all/ace downicards, and then reversed with the bottom against the 
points, so that in the latter position, the chisel or broad may be 
applied to the face and the marks removed. The larger designs on 
these platters are carved by hand after their remov^ from the lathe, 
and the small figures forming the ground, which often appear round 
the main design, are made by figured punches. 

Chucking Egg Shelh : — The method of doing this so as to enable 
the turner to cut the shel! evenly in two parts, is given by Holtzapffel, 
in his " Mechanical Manipulation,"" and has been copied elsewhere. 
It is ingenious and effective. Tho object is simply to obtain a pair of 
delicate vases, to be edged with ivory, and mounted on a pedestal, as 
a curiosity. The following account is from the pen of the inventor, 
Mr. G. D. Kittoe, as communicated to Mr. Holtzapffel : — " In the 
accompanying figure — Fig. 105 — is represented the nose of a lathe, 
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with an egg c ^ing." Fig. 106 is the ch«cTc used 

first " to prepare the egg, to De mounted in the ahove way. The 
latter is generally termed a spring chuck, and is made hy ralhng 
stout paper ■ivith glue upon a metal or hard-wood cylinder, the surface 
of which has been greased to prevent the paper sticking to it, and 
upon which it must remain until perfectly dry, when it may he re- 
moved and cut or turned in the lathe as occasion may require. 
[N. B. Nothing is said in the above aecouiit of the evident necessity 
of fixing the paper cylinder to a wooden block, in which a screw 
must he cut to mount it on the nose of the lathe.] " This sort of 
chuck is very hght— easily made and well adapted for the bnttlo 
material it is intended to hold. Before fixing the egg in it, the mucr 
surface should he rubbed with some adhesive substance (common 
diachylon answers exceedingly well) when this is done the egg should 
be carefully placed in the chuck, the lathe being slowly kept in motion 
by one hand whilst with the otlier the operator must adjust its posi- 
tion until ho observes that it runs perfectly true, then, with a sham 
pointed tool he must mark the centro and drill a hole sufficiently 
large for the wire in the chuck. Fig. 105, to pass freely through. 
"When this is done the egg must bo reversed, and the same operation 
repeated on the opposite end, its contents must then be removed by 
blowing carefully through it. It is now ready for cutting, for which 
purpose it must be fixed in the chuck, Fig. 105. A is a chuck of 
bos or hard wood having a recess turned in it at a b, into which is 
fitted a piece of cork as a soft substance for the egg to rest against 
B is a small cup of wood with a piece of cork fitted into it serving the 
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same purpose as that in A. A piece of brass, d, is to be firmly 
screwed into the chuck A, and into this a steel wire screwed on the 
outer end, on which a small brass nut e is fitted to work freely in a 
recess in the piece B. When the egg is threaded on the wire through 
the holes previously made in it, this nut is to be gradually tightened 
up until it presses the cup B against the egg sufGciently to hold it 
steady and firm enough to resist the action of a finely-pointed graver 
used to cut it. The tool requires to he held very lightly, as a little 
undue violence would crush the shell. Neither should the latter be 
pinched unduly tight in the chuck, as otherwise whenthe point of the 
tool divides the shell the two parts might spring together, and be 
destroyed by_ the pressure. It requires some delicacy of hand to 
attach the rings to the edges of the shell to constitute the fitting. 
The foot and top ornaments are fixed by very fine ivory screws, fie 
heads of which are inserted within the shell." 

Box wood is decidedly the best material for ordinary chucks, as it 
takes a screw almost as well as brass, is pleasant to work, holds the 
material firmly, and is of good appearance, which last is not unim- 
portant to those who possess good lathes, and like to see everything 
m decent order about the workshop, and it is certain that a disorderly 
workman will commonly produce slovenly work. This wood, how- 
ever, though tolerably plentiful, is sufficiently costly to be worth pre- 
sering, and by a httle management chucks may be made to answer 
for a longer period than might be at first supposed. Ach nek, for in- 
stance, too large to hold the work may be plugged with a worn-out 
chuckof smaller bore, or with wood of inferior charaoter, to save the 
necessity for hollowing out a new piece of box wood. The latter ma- 
terial, moreover, excellent as it is, may be replaced by other kinds of 
wood, provided the latter wiU bear a good screw. 

Beech, if dry, will answer very well for the purpose. 

Fear is tough and screws well, 

A^U is little inferior. 

Ilex or etergrecn oak is sufficiently hard and tough and will he 
■found quite satisfactory. Elder of large size is good, and screws well. 

Sycamore screws well, but is not always equally tough. 

AH hollow or cup chucks should be furnished with rings of iron or 
brass to prevent splitting. About six sizes of rings will suffice for a 
great number of chucks. Bergeron, speaking of the barrel stave 
■chucks already alluded to, prefers the encircling rings plain and not 
screwed. He gives the following reason : — " If a piece of work en- 
tered in such a chuck does not run quite truly, a tap on the ring in 
the proper place will, hy closing the sawgates more in that part, 
rectify the error, whereas witha screwed ringfliis is impossible." Tbere 
is reason in this, but at the same time it would be easy to unscrew 
the ring a turn or so, give a Ught tap to the work, test its position by 
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putting the lathe in motion, and when trne fix it securely by screwing 
up the ring. There is, however, one precaution to be taken in 
making those useful chucks — namely, to cut the staves of equal width, 
else they will not yield equally to pressure, and the work will not be 
so readily centred truly. A grip chuck of inexpensive make (one 
additional pattern of which is introduced from a design by contributors 
to the English Mechanic) should always be provided. A rough block 
of ivory for instance may be seized in its jaws, and the exterior 
useless part cut off by a parting tool as a ring, leaving the nicely 
rounded material ready for chucking. Ivory nuts or corosos which 
are peculiarly awkwardly shaped for mounting in the lathe, may also 
be thus seized, and one portion faced up and rounded so as to allow 
of being fixed on a face chuck by glue or cement, or fitted into a cup 
chuck. Eough pieces, too, thus mounted may be faced up, bored and 
tapped to fit the mandrel as chucks, and a thousand similar works 
may thus be handled. The simple grip chuck in question is im- 
portant as having the very useful addition of a centre point which the 
writer would, if ho did not abominate and eschew puns, direct attention 
to, as the chief " point " of interest — " I call it," says the inventor, 
a " Universal Self-Centering Grip Chuck." The drawings 1, 3, and 
3, almost speak for themselves, to practical turners. 

1, 13 an elevation of one of 
the grips. 2, a section 
through ccntro of chuck. 3, 
a side section of ditto. The 
body of the chuck is made 
of cast iron, to screw on to 
the mandrel ; and the grips, 
1, are moved simultaneously 
by a right and left-handed 
screw acting in a circular 
groove. The jaws of the grip 
are serrated and tempered, 
the same as in ordinary vices, 
In the centre of the grips, 
■when closed, a three-six- 
iccnth hole is bored true to 
the centie of the lathe. 
Behind this there is a true 
centre pomt screwed into the 
body ot the f huck, as marked 
____ at a The above hole and 

this centre point are to be particularly attended to, as on their 
.ruism depends the correctness of your work. 
If I want to turn a solid cylinder I make the usual centre at each, 
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end ; put ono on the above ccatro point and the other on the back 
centre of lathe, and then screw up the grips tight ; hut if the work is 
ehort you need not apply the above centre point or the back centre, 
as the grips are alone sufficient. The hole in the jaws of the grips 
admit of any kind of drill or other tool being put into them -wifliout 
using any centres, and the grips Tvill admit anything up to two 
inches. In fact, I do almost every sort of thing with this chuck, and 
I think amateurs, if not otherSj wUl find it a most valuable and handy 
contrivance. 

Fig. 108, A and B, represents . 

a modified form — a chuck already 
spoken of and recommended for 
ordinary plain turning, in which 
the work is supported at hoth 
ends. The present form is to 
a great extent self-centering and 
will hold the work also without 
the saw-cuts otherwise needed, 
the sharp edges of the double 
fork entering the work with 
the pressure caused by the back 
centre. The chuck is useful not 
only for ordinary work, hut for 
re-mounting pieces centrally, which 
it may have been necessary to re- 
move when partly finished, and to 
return to the lathe for completion. 
A still further addition to this 
chuck of a steel point shding 
through the centre, as in the sec- 
tion, Fig, 109, makes it a very 

complete and serviceable apparatus, as by this menns it is easy 
to reverse the work without destroying its ecutrality. The 
point is intended, as in the chuck of Wilcox, to slide back 
stiffly {being if necessary kept up by a spiral spring as shown), 
as it IS only intended as a guide to assist in mounting the 
piece. If the mandrel is not hored the chuck must be long 
enough to receive the pointed wire within its suhstance. This 
will be found in every way a most serviceable chuck. It may be of 
iron or brass, or even of wood, if a round plate of brass is mounted OQ 
its face, to which the holding pieces can be soldered or brazed. 

Hollowing Out Soft "Woon, 
This is done, as already described, by the regular soft wood 
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turners in Tunbridge and elsewhere, by means of hook tools. A 

freat number of workmen, however, use only the gouge, and for 
onng out chucks, hollowing boxes, small bowls, and similar work, 
the latter tool will be found effectual if rightJy held and carefully 
managed. It must not, however, be applied to the inner surface of 
the work at the pomt usual with scraping tools, but beyond the 
oontre. Fig. 109 A. The rest, B, does not require to be turned 
across the face of the work, 
but remains parallel to the 
bed of the lathe. Thebladeof 
the gouge is to press against 
the neat side of the hollow as 
the work proceeds, which con- 
ideriblj aids m securing the 
position of the tool. The back 
of the gouge is to face the 
bottom of the hollow (next the 
mindiel) but the tool is 
gener<j,llj rolled on the rest a 
little, so th'it its hollow side u often moie or less below, towards the 
lathe btd and the point is also lightly raised a. it approaches 
tlie finish of the cut Begin with the tool rlmost hoiizontal, and at 
the centie of the piece, the back agamst the wood and, depressing 
the handle as the shaving is removed, finish at the top outer edge of 
the hollow, rolling over the tool, so that it shall leave the work with 
its hack upwards and hollow downwards. Thus used it will not stick 
in its course, and, after a few trials, will be found to cut out the wood 
cleanly and rapidly, "■ 

Another grip chuck, or self- centering scroll chuck may here be in- 
troduced, from the source of information preriously alluded to'. The 
writer thus describes it — 




American Scroll Chuck. 

This chuck is made upon the same principle as the "Warwick Drill 
Chuck — namely, a flat spiral so acting on three jaws sliding in radial 
grooves as to make them recede from the centre to admit any object 
between certain sizes, and then to be tightened upon it. Fig. 1 is a 
plan of a 4-inch chuck. Fig. 3 is a vertical section of the same. 
Fig. y is a view of the outside of the chuck, and Fig. 4 is a separate 
section of the principal jjart a, a, taken "through the Hues, z (Fig. ]}. 
In Fig. 2, a, a is this piece, b, b, has the spiral cut on it which actu- 
ates the jaws 1, 2, 3 (Pig. 1), c, c screws on the piece a, a to keep b, b 
in its place and d, d is the plate which screws on the mandrel, and 
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which 13 fixed fo c, c, by three countersunk screws, one of which : 
shown in section. 




If the foiegomg obscrYationa arc ciretuUy slndied the further 
prnctioe of plim hand-taming m wood wJl not he diffioull, and wo 
M proceed to spoak of metal tumin„., before pas5iiig to a doscnplion 
of tho Slide Eest and other apparatus usually added to the latne. 
We may, howover, observe here, that, for ivory and hard wood— 
especially the former, the first roughing down cannot he done with the 
SOU»e. A point or small round-ended tool must m these cases take 
its place, to be succeeded by one or more of those tools which 
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rather _ scrape than cut, as described in detailing the process of 
hollowing out boxes and similar work. 



Metal Tukning by Hand Tools. 

The first requisite for the above work is a well made and sharp 
tool, for, strange as it may appear, a keen edge is as necessary for 
making good work in metal as in turning wood. The principle of 
this cutting edge must be well understood, and tbis has been well 
explained by Nasmyth and others. 

The remarks of the above eminent mechanic upon this subject, as 
also those of Professor Willis and Mr. Bahbage have been embodied 
ina very excellent paper by Dodsworth Haydon, Esq., an amateur, 
and will he found m the Appendix to this work. The whole prin- 
ciple of the formation and application of cutting tools is explained in 
that paper, so that it only remains to treat briefly of a few special 
forms of tools which are required for metal-turning in the lathe, 
whether by hand or by the aid of the slide-rest. In the first place, 
however, a word or two may be necessary as to the kind or quality 
of steel required for such tools. What is called Blister steel may be 
at once passed over as unfit for the formation of tools — it is, however, 
the raw material (so to speak) from which, by the process of re- 
heating and welding, the next quality, called Shear steel, is made. 
AVhen bars of this are similarly heated and again welded into a 
homogeneous mass under the tilt-hammer or between roUers, double 
shear-steel is made, which is of extensive use for cutting tools, and 
must, moreover, of necessity be used in almost every case where there 
is to be an iron shank, for economy's sake, the steel being then 
welded to the iron, and forming that part of the tool intended for 
the edge. The third and best kind of all is Cast-steel, formed of blis- 
ter steel, melted at an intense heat and run into iron moulds. This, 
however, can be welded only with great difficulty, and hence the 
whole tool, whatever its length, must be of the same material. This 
can be purchased in bars of a convenient size of round, triangular, 
square, or other section, and needs only the careful use of the ham- 
mer, file, and grindstone to become a tool of any required pattern. 
It would be very advantageous to an amateur to master the art of 
foi^ng in a small way to enable him to make his own tools, for he 
may sometimes require them of unusual form, and if he lives far from 
a manufacturing town he will find it very difficult to get them fashioned 
tohis liking. Cast-steel will not allow of the welding heatapplied to 
iron — ^it will bum, and cannot then be made to recover its proper 
consistency, and is for ever useless for the purpose in question. Double 
shear will take a moderato white heat, white cast-stccl must not be 
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brought to a higher temperature than that indicated by bright red — 
a point never to be forgotten when shaping a tool at the forge. There 
are in every workshop a number of files laid aside as worn out. These 
beingmade cf the best cast-steel, are invaluable to the turner in metal, 
as they supply the best material for his tools at no cost whatever. To 
begin with the saw files (called, by a horrible perversion of mathe- 
matical definition, "threesquare"). Hereyoupossessa tool at once 
for the mere trouble of grinding off the teeth and reducing the sides 
to a smooth surface. Each angle is equally useful — each 60°, which, - 
as the paper above alluded to demonstrates, is the best angle for 
cutting iron. On brass, however, its use is by no means to be recom- 
mended, being, as Holtzapffel remarks, " too penetrative and disposed 
to dig into the work." It is to bo used upon iron in the position 
shown in Fig. 110, where A is the rest, B the cross Eection of tne tool, 
C the diametrical line. The side, of which D is a continuation, is to 
form very nearly a tangent to the circumference of the work, being, 
as explamed in the Appendix, only 3° from that position. AYorn out 
square files being of rectangular section, are exactly suited for brass 
turning, for which metal a cutting edge is required of 80" to 90°, the 
former for the first or roughing down cut, the latter for finishing. 
The position of such tool is shown iu Fig, 111. 

The flat files are not altogether so useful for making turning tools 
as those aUuded to ; they are too thin in proportion to their breadth. 
Their sides, moreover, generally speaking, are not rectilineal, but 
curved, so that they are more fit for grinding off at the ends to form 
brass-turning teols with rectangular edges. They may, however, by 
careful forging, be made to assume a square section, and thence be 
formed as desired ; but a rectangular bar of steel, ready-made, is 
theu to be preferred. A round or rat's tail file is of far greater ser- 
vice than the last-named — not, indeed, in its own shape, for the 
reasons stated by Mr. Haydon, but as being capable, with very little 
labour at the forge, of being converted into a bar of square section. 
The first tool to be made from such a bar is the graver, the tool of the 
watchmaker, and not less useful to the general mecJianician. This 
is formed by grinding the end of a square bar diagonally, so as to 
produce a lozenge-shaped face. The angle to be preferred in this 
operation is 45% which will give two cutting edges of 60°. The 
latter may be varied at pleasure by varying the angle at which this 
face is ground, as explained in the chapter which treats upon this 
question. The graver will do all kinds of outside work, light or 
heavy, as it may be made of any size. It is represented in Fig. 1 12. 
Fig. 113 is the heel-tool shown in position for work ; 114 and 115, 
two forms of nail-head tool very commonly used, but both requiring 
great attention to the angles of the cutting edge to become effective. 
All the above are for outside work, and are to be so held that the side 
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next to tlie work— the sole of the tool in Fig. 113— forms very nearly 
a tangent to the work— a position, as Holtzapffel remarks, strangely 
similar to that required by the Eoft wood chisel and similar tools. 
The heel-tool, indeed, if more keenly sharpened, will cut soft wood (on 
the fiice) with great rapidity, and is in principle similar to 
the broads used for that purpose. It is, however, an unsafe tool, 
owing to its great tendency to dig into the work. It is a good plan 
to make extensive ase of various shapes of hand- tool before passing 
to the slide-rest, because the hand feels exactly the resistance which 
the tool meets with, and the best form and position is thus pracH- 
eally tested, and wiU be found to bear out to the utmost the theory 
advanced in this work, and founded on mathematical truths worked 
out and applied by Willis, Babbage, and others. 

Inside tools must of course be made upon the same principles as 
the last, the particular form alone being modified to enable the cut- 
ting edges to penetrate into the various nooks and corners that may 
occur in such work. The inside tool for iron (Fig. 126), with cutting 
angles of 60°, is of a general and useful pattern. It must'be so curved 
and so placed that both cutting edges come into action, one on the 
face and one on the side of the cut, a condition explained m the 
Appendix as essential to all good work. It being quite impossible to 
cut metal like wood, and necessary to allow sufficient time for such 
work, a pointed tool is in most cases preferable to one of a semicir- 
cular or rectangular form of edge, and the greater part of the heavy 
work done in large factories is thus executed. Inasmuch, however, 
as such a tool, well formed on correct principles, may be made to 
take a tolerably deep cut, the shaving detached -will he of sufficient 
thickness, and conset^uently sufficient width to reduce work a satis- 
factory quantity at each cut. The cut, too, must be continuous 
wherever possible, the tool being slowly and steadily advanced the 
whole of the acquired distance without being removed, and then re- 
entered for a second cut. The result should bo a smooth, even 
surface, and that great exertion is not required when thus working 
with hand-tools is sufficiently evidenced by a remark of Mr. Haydou 
to the writer, " I have often detached, with a graver alone, a toler- 
ably thick shaving of iron, two feet and more m length. From 
what has been said, it will bo understood that in hollowing out a 
piece of metal such as a chuck, the tool should not be made with a 
lonff cutting edge, such as would bo used if it were intended to scrape 
the whole depth of the side. A broad shaving is not to be thus 
aimed at, nor is the inside only to be thus attacked, but the tool 
advanced gradually inwards from the face of the work till it reaches 
the bottom, thus (to repeat the important point again) cutting at the 
same time the front and side of the shavmg. The half-roundor 
cylinder-boring bit already described is, of course, an mside turning 
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tool, but is used with the aid of the hack centre. la pnnoiple it 
follows other inside tools, the end being bevelled or sloped o£f 3°, and 
the side being 90°. The latter is to be regarded as a blunt cutting 
tool, being the largest angle that can be used ; but, nevertheless, 
this bit must be regarded as cutting in the two required directions — 
forward and sideways. If a regular G-oniometer for measuring 
angles is not to be obtained, nor any apparatus for grinding a tool to 
the required bevel, an addition to Nasmyth's tool-gauge, described 
in the Appendix, may be made by constructing in tin a set of tem- 
plates, with the angles marked upon them. The easiest way ia to 
mount on the lathe a few round sheets of tin, and mark the degrees 
by the division-plate, the outer circle of which contains 360'. The 
tm may then have pieces cut out, as shown in Fig. 117, to be 
applied as gauges over the ends of the tool, or solid pieces of the re- 
quired sections (those which are removed in forming the above) may 
he retained. It will, perhaps, be as well to finish up both neaily, 
taking care to mark the angles on each. The degrees most required 
are, as explained, 90°, 60°, 80", and 3°,; but intormodiato numbora 
may be prepared, and will often be found convenient. An inside 
tool, for brass must retain the angles 80° to 90", the latter acting as 
a scraping tool to put a finish to the interior of work roughed out hy 
a tool of the lesser angle. There are not many forms in general 
vogue, for brass work, whether internal or external. The round, the 
flat, and the point tools (Figs, llg to 121) are more or less capable of 
hollowing out work, as well as surfacing. With the first ground to an 
angle of 80°, brass chucks can be hollowed, and, with the second at 
90', finished ; and if there chance to be any internal angles out of 
reach by the point-tool, it is only necessary to use a similar one bent 
round at the end towards the left. Much of the turner's success in brass 
work depends upon the quality of the metal, which is often very 
hard and unequal in texture and perhaps blown and honey-combed. 
It is always the best plan to send patterns of any work of importance 
to some welt-known firm, instead of trusting to a country foundry, 
whose business, if worthy the name, is generally iron work, and who 
only run brass once in a way, and makeja terrible mess of it, too. The 
same may be said respecting iron castings. It is worth while, as an 
experiment, to test with turning tools the quality of a country cast- 
ing, pulley, or what not, by the side" of a similar work really made 
of malleable iron, such as is now so extensively used by the sewing- 
machine makers. Tools that will stand the first and make good 
work deserve a place in the British Museum, with a portrait of the 
turner ! 

For light brass work, such as small model engines now so gene- 
rally sold, a description of lathe may be used of which no mention 
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has yet been made — namely, a bar lathe Fig. 122. Such atool maybe 
made for £3 or £4, and will be found sufficient for such work as 
specified. 




In place of the double bed a triangular bar of cast iron is used, on 
■which the poppitsslide,andarecIamped. Dshowsoneoftwosocbetswith 
feet which hold the ends of the bar, and by which the lathe can be 
mounted on any stout plank or on the window sill. The pulley A is 
made for a strap, because this allows of a plain fly-wheel, which is 
much cheaper than those which are bevelled and turned. The rest is 
shown at E and F. The part E slides upon the bar like the poppet — 
at the top is a dovetailed groove to receive the slide F, which carries 
the socket for the tee, and is fixed by a turn of the screw seen on the 
top of it. There is much to be said in favour of triangle bar lathes, 
they are very stiff, and can be fixed anywhere. The fly-wheel can be 
supported on a separate frame, which is an excellent plan, for the 
jerk of the treadle and crank is not communicated to the poppets and 
mandrel. In Maudslay's triangle bar lathe, which was made for 
amateurs, a slide rest was attached, and the whole work was first 
class — of late they have gone out of fashion, but are nevertheless 
good tools. 

. Fig. 123 represents another very simple form of lathe for turning 
small articles of brass. It may be said to be one remove from the 
watchmakei^'s bow lathe, as it has no true mandrel or treadle ; the 
small fiy-wbeel being attached to an arm at the back and worked 
by hand. The left hand is used for the latter purpose while the tool 
is held in the right. Through a tapped hole in the left hand poppet 
passes a steel pin shown at E, on a larger scale ; this screws into the 
poppet after passing through a brass pulley B ; this bolt ends in a 
point, and an arm fixed into the pulley becomes a dog to act against 
a carrier screwed on to the work as in turning iron. Thus the man- 
drel and point are fixtures, and the pulley only turns when motion is 
communicated to it by a cat-gut from the fly-wheel behind it. The 
back poppet and rest, which last is shown separately, slide on the 
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rectangular bar ; tlie latter is about two inches wide, and three 
eighths thick, and is made with feet to screw to any convenient sup- 
port. This lathe is especially adapted for work of small size 
which can be centred at both ends, and on which a carrier 




OTj^eM^ 



can be fixed to bear against the pin, E, of the pnlley ; nevertheless 
it is even possible to use chucks, if cast in metal with a pulley to 
each like ft. A gpindlo must in this caise he made like H, on 
which the chuck must be slipped, and fixed by the nut in the hollow 
of the chuck. Although however this form of lathe is sometimes 
met with, and may be used as a makeshift, a small triangle bar or 
Sin. lathe of the usual form is far preferable. 

In centering a bar of iron in the lathe too much care cannot be 
exercised in causing it to run evenly. The ends should be 
drilled, first with a small, and afterwai'ds with a larger drill, so that 
a countersunk hole may be obtained in order to keep the point of the 
lathe-ceidre /mm touching the bottom of the hole. If this is not done 
the friction of the work upon its bearing will soon spoil the lathe- 
centre, and the work itself will speedily get out of truth, and it wiU 
not be possible to screw up the spindle of the back poppit so as to 
correct this. Of course in turning up very small work this drilling 
cannot be done. A simple hole must then be made, sufficient for the 
safe support of the work while being turned, but even in this case 
the angle of the drill point should be less than that of the conical 
centre of the lathe, the point of which will then run free. To mark 
the true centres of a round bar of metal a punch has been devised 
like Fig. 134. This is figured in Bergeron's work, and is very 
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serviceable. To insure its work- 
ing truly bo careful that the bar 
of metal is filed flat on the ends, 
and that the surface of the 
latter is at right angles to the 
length of the bar. It is then 
only necessary tcr place the end 
of the piece m the conical part 
of the cup (which vnU be best 
effected by fixing the bar in a 
vice) and by raising the spring 
and letting it go sudden by a 
sufficient mark will be made to guide the point of the drili. 

The proper place at which to commence turning an iron bar is at 
one end, the lest being placed so as to bring the tool just upon the 
Ime of centres ; if applied lower the tool would take too deep a hold, 
and would either be broken or lift the bar out of the lathe, damaging 
the centre points. The ends of the bar should be squared up before 
the eircnmterence is turned, and on no account must a file be used 
after the turning tool has done its work. It is only at the commence- 
ment before a cutting tool has been applied, that an old file may be 
made use of to take ofi" the scale and roughness left from the forging 
or casting. 





Brass may be attacked upon or just below the lineofccntres,becau89 
the form of tool is such as cannot penetrate deeply. This metal is 
perhapseasierinsomerespectstotuni,butthetoolisapttoformnndnla- 
tions onits surface (is apt to chatter). This is due,partly to the impos- 
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sibility of obtaining continuous shavings, and partly to the vibration 
of the tool, and when once this has taken place there is a tendency 
to deepen these channels, which makes it difficult to produce a plane 
and even surface. If a rectangnlar tool is used in the position 
already shown and described under the head of tools for metal turn- 
ing, this chattei-ing will be avoided. If it takes place, the undula- 
tions should be worked off by gentle usage of the anglo of the tool, 
the rest being placed close to the work, and only a light cut taken, 




With regard to the method of mounting a piece of brass in the 
lathe, any convenient chuck may be used, but sometimes the piece is 
short or irregular and requires to be bored out. In this case use 
solder and firmly attach the piece to a face plate of brass. The 
easiest way is to smear the two faces to be joined with sal-ammoniac 
made into a paste with water, and laying a piece of tin-foil between 
the surfaces, which must be quite clean and bright, apply heat. The 
tin win melt and a perfect union will be effected. When the piece 
is finisheii it is re-heated and detached. This may be considered a 
wrinkle worth knowing. The flat flanges of brass spoken of under 
the head of chucks are just suited for this method ot working, and 
they are not damaged by the process, as the solder can be wiped off 
quite clean when the chuck is made hot. This is a good way to 
mount small cylinders of brass for model engines, as they can be 
bored and turned on the outside at one operation with great ease 
and certainty. If a piece is to be drilled or bored in the lathe, the 
following is the arrangement to be adopted. Fig, 125, A is the 
face plate, B, the piece to be drilled, C the drill, which is advanced 
by screwing up the point, E, of the back centre ; D is a hand \-ica 
or similar article to prevent the drill from revolving with the work. 
If it is more convenient to fix the drill itself in a chuck, the point of 
the back centre is to be removed, and a flange of brass or iron sub- 
stituted, as A, Fig. 126. If the drill is to penetrate quite through 
the work a piece of wood must be intei'posed between the latter and 
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the flange to receive tlie point of the drill and protect it from 
ioiury. The pressure should ho so regulated as to he constant and 
equal without being racossira, or tho drill will be bent or broken.. 
Borins is simply drilling on a larger scalo, and is ot aueh general use 
as to require detailed notice. In the first place there ar« BOTetal 
took used for the purpose, according to the sizo of the work. Ihe 
flrst is the c/Iinder bit, Fig. 127. This is a most excellent tool, as 
it will work yery truly, and can hardly get out of place it properly 
directed at s ntting. The cutting part A IS half a cylinder, the centre 
being inst left yisible, the end is not quite at right angles with Ujo 
length of the tool, hut is sloped off a little and bevelled also slighUy 
below.' This forms the cutting edge. The other end of the tool has 
a central hole, drilled to receive tho point of tho back centre by ivhioli 
it is kept to its work. To use this tool, let the piece to he drilled bo 
placed m a chuck, and a recess turned in it of the same diameter as 
the cyKnder hit, the latter is then placed in this recess B, and when 
screwed up it cannot possibly rise or shift its position ; a hand-vice 
or spanner is then fixed as shown in Fig. 125, and the latho put m 
Blow motion, oil or soap and water bemg freely used to lubncatc the 
tool. Either a soKd piece of metal, or a hollow casting can he thus 

°Those cylinder bits can he had of all sizes, from one-eighth of an 
inch upwards. n ii, ■ 

Pipe stems arc bored with the smallest of these tools. !• or this 
purpise they are made of round steel wire, wHch is sometimes 
merely flattened with a hammer at one end to spread and enlarge it, 
this part being afterwards rcnnded on the underside with a ftlo, and 
with the same tool finished on the upper flat face. These slender 
drills require to he dehcately used, and are conTemently held m a 
pin vice or pair of pin pliers, the handle ot which bemg hollow, allows 
the greater part of the drill shank to lie withm it, a small part only 
being drawn out at a time for use ; thus tho drill will be kept from 

bending, and will work quickly and well. 

Of rScent inventions in the matter of dnlls, the most important 
is tho Morse American twist drihs sold, in Eds, at SOs.on a neat 
stand with a self-centering chuck, complete. The form is that of a 
cylinder with spiral grooves out round it of extended piteh. ine 
cutting edge is as difficult to draw as it is to desonhe, and most be 
seen to be understood. It is chiefly formed by.the meeting of the 
sph^l grooves and the solid end, the latter forming a blunt angular 
point tendered cutting by tho edge of the grooves. They should have 
a place in every workshop. 

• To on angle of 3". See Arpendis. 
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The next tool to be described is also much used, especially in agri- 
cultural implement manufactories, for boring out the brasses, or 
It is called a rose bit, or grinder, and is shown in Fig. 128 



A and B , In this case also a recess is cut in the work as a guide, and 
as the tool fiUs up the whole interior as it proceeds, no change of 
position can occur. The rose bit is used as shown in 125. A bit of 
this pattern is very useful for brass work of all kinds, such as the 
cylinders of small engines, bosses of wheels, bearings and collars, and 
one of these tools of the exact size for hollowing out the sockets of 
brass chucks, previously to their being tapped, will be found service- 
able. The third kind of boring tool is made with moveable cutters, 
which can be removed at pleasure, to be sharpened or replaced by 
more convenient ones. The simplest consists of a cutter bar. A, 
Fig. 129, with a slot in it to hold the tool, which is fixed by driving a 
wedge at the back of it. The 
tool here shown has two cutting 
edges, b and c, which should be 
shaped according to the prin- 
ciples already enunciatea re- 
specting hand tools for iron and 
brass. The cutter bar is usually 
fixed between the lathe centres, 
and turned by a driver chuck 
and carrier, while the cylinder 
to bo bored is clamped to the shde rest, and thereby advanced 
against the cutting edge. This form is chiefly used upon work that 
has been cast hollow, or drilled. 

Fig. 130 is another form of boring tool for large and heavy work. 
A boss, A, is fixed to the cutter bar, having a series of dovetailed 
grooves, or slots, on its surface, in which cutters are fixed by wedges. 
In this and every similar forra_, it is expedient always to complete the 
circle, or, at any rate, two-thirds or three-quarters of it, bydriving 
in blocks of wood in the slots not occupied by the cutters. This pre- 
serves the concentricity of the tool. One edge of these moveable 
cutters should be radial to the centre of the bar, or boss, the other 
rather less than a right angle, which will ensure a good cutting edge. 
The best lubricant is oil for the first cut, and soap and water, or pure 
water, for the finishing cut. The surface will thus be left bright. It 
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is not well to finish witli emery any collar in which an axle is to 
work (as the collar in which the mandrel of the lathe runs). This 
substance imbeds itself in the pores of tho metal, and by forming a 
grinding surface, considerably increases the friction and wear and fear 
of the parts.* Although boring and drilling are capable of being 
done in the lathe, a far superior plan is to employ an upright boring 
apparatus, as is now generally used in making steam cylinders- The 
work is not then suspended between two points, or carried on the 
shde rest, but takes up a firm bearing on a fixed support, and the 
boring tool descends by a pressure screw, or self-adjusting contrivance, 
as the work p 




vm^ 



Wo have spoten of tho slow motion as necessary for turning metal 
work. This is represented in Fig. 131ABCD. The first is a plan 
seen from above. The poppet is castd ouble like F, so as to afford a 
bearing for the mandrel, and a second for the back spindle seen at A, 
This back spindle, it will be observed, passes through its two collars 
or bearings, and can slide freely in them from side to side. This can, 
however, be prevented by dropping a pin through a hole in the top of 
the poppet, which falls into a semicircular groove in the spindle. The 
pulley IS securely attached to a small cog wheel, and can bo firmly 
united to a larger one, as seen at A', and separately at C and D. This 
pulley and small cog wheel run loosely on the mandrel, and do not 
revolve with it until clamped to the wheel, C, which is itself keyed to 
the mandril. Suppose them to be thus free to revolve, and the wheels 
in position shown in the plan, A. On putting the fly wheel in 
motion, the pulley will revolve on the mandrel, carrying with it 

* Oilstone powder may be substituted, especially for the beat brass 
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the small cog wheel, which in tarn will act on the large wheel on the 
back spindle. The small cog wheel on the latter mil thus put in 
motion tbo largo one geared with it, the which heing keyed to the 
mandrel, will put the latter in motion. There are many ways of 
clamping the pulley to the large cog wheel, perhaps the following is 
as good as any. It must be so clamped for wood turning when the 
tack spindle is to be slipped on one side out of gear. 

In the face of the pulley, which is concave, is a piece of brass flush 
with the rim, and which forms a dovetailed groove, into which the 
head of a clamping screw, E, fits. This screw project through a 
slot in the wheel D. When it is required to fix the pulley, this screw 
is slid up towards the rim till the head rests in the dovetailed pro- 
jection, and it is clamped in that position by a nut, "When it is desired 
to put the back action into gear, this nut is loosened, the screw-holt 
dropped towards the axle (ftius freeing the head from the dovetail), 
and again fixed by the nut. The wheel and pulley are thus inde- 
pendent of each other, the back spindle is slipped sideways into gear, 
and held by the pin, and the slow motion will oe obtained. 

There is one fault in the arrangement of the back geared lathe 
that with amateurs in a private house is especially disagreeable, and 
it is questionable whether in large machinery establishments it might 
not with great advantage be corrected. In the action of toothed 
wheels, nuts and screws, and similar gearing, there occurs what is 
called hack lash. If, for instance, the tool holder of a slide rest is 
advanced, and then the action is to be reversed, the movement of the 
nut and tool holder does not commence simultaneously with the move- 
ment of the screw. This is due to the play, or neccasaiy looseness of 
the working parts, the pressure coming on one side of the thread when 
the screw is turned in one direction, and on the contrary side when the 
motion is reversed. In toothed wheels a similar defect exists, and 
gives rise to that disagreeable and ceaseless noise which assails the oar 
on entering a building where machinery is in motion. This may he 
avoided by the use of frictional geanng, a simple but exceflent 
mechanical contrivance which deserves far more extensive notice than 
it has yet received. It is the invention of a Mr. E-obertson, and is 
patented. A lathe fitted with it would be almost noiseless, and 
would work with a deUeious smoothness, very conducive to the com- 
fort of the workman. This gearing, represented in Fig. 133, is 
merely the substitution of V shaded or semicircular grooves for cogs, 
the former running round the periphery of the wheel like the grooves 
in an ordinary lathe pulley. In this method of gearing, it would be 
necessary to move the back spindle to-and-fro, the usual horizontal 
movement not being possible. This is easily effected by a screw or a 
cam, either of which might bo made to act on the frame which 
carries tho back spindle, and which may then work on a centre, ag 
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Fig. 133, -where A is the poppet B the support of tlie spindle, D, a 
cam ; ■when the handle of tho Utter ig nised the standard, B, is 
allowed to fall back out of gear into thopo ition sho^vnby the dotted 
line, 0. A screw movement would have the advantage of enabling 
the workman to regulate with greater precision the pressure of the 
friction pulleys against each other. The drawing shows the grooves 
of these pulleys larger and deeper than usually made. They are 
generally rather shallow and numerous, and it is astonishing with 
what firm hold they grip each other without that violent pressure 
which it might ho imagined would he necessary to prevent slipping 
when in use. 

The ordinary slide rest for hand lathes is made as follows :— That 
for ornamental turning will have a separate notice. Fig. 131, shows 
the slide rest viewed from above, and it is evident if the tool is clamped 
to the holder F on the top plate, it can he advanced from end to end 
of the top slide B, and also (with the upper frame itself) along the 
lower frame A A, these movements hemg at right angles the one 
to the other. For parallel work this is si^cient. In this compound 
rest a third motion is arranged for turning cones or taper plugs like 
those of stop cocks, taps for screw plates and such like articles. For 
this purpose the upper frame is east like Fig. 133, with a fiat surface, 
but with two ribs underneath, uniting the frame to a circular plate 
with two concentric slots in it. This plate revolves on the plate w G-, 
turning on a central pin, and it can be clamped by the two screws 
which pass through the slots into the plate in any desired position ; 
once clamped at the required angle a piece of metal can be bored 
with a conical hole and a plug turned to fit it without possibility of 
failure- The details of constraction allow of considerable variety, 
and different makers keep to their respective patterns ; the main de- 
sideratum is strength and solidity, combined with accurate adjustment 
of the moving parts. The v's. underneath the frames, and the edges 
of the latter, must fit, so as not to be tighter in one place than 
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anotlier, and the upper and lower frames must croSs eacli other ac- 
curately at right angles. It is likewise essential that the tool traverse 
the work in a perfectly horizontal line. Every part must, therefore, 
bo accurately made by means of tho lathe and planing machine, and 
the whole carefully put together. Notwithstanding the above desi- 
derata, a slide rest is not necessarily beyond the skill of the amateur. 
We have, indeed, seen one thus made quite equal to the work of a 
professed mechanic, though tho file and scraper had to take the place 
of tho planing machine. The roagh castings can be bought for 
about half-a-crown, suitable for a five-inch centre lathe, and it 
wou d he much better to try and fit up a sot of these castings than 
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to attempt such a substitute as a -wooden slide rest. The latter has 
nevertheless heen made, and we remerahei seeing one of nialiogany 
edged with brass, the work of a cabinet maker, which did good ser- 
vice in turning and ornamenting wood.* This, however, was upwards 
of twenty years ago, since which time the facilities for obtaining 
slide rests of metal, properly constructed, have materially increased. 
As the dovetailed edges of the slides wear away by use, it is neces- 
sary to provide means for tightening up the y-pieces. This is shown 
in Fig. 136. The holes in the v-pi^css through which the top 
screws pass are not round, but oval, so as to admit of lateral n 




Two large headed screws, E E, are tapped into the place on which 
the v-pieces rest, and when these are screwed up. their heads (which 
are sunk for the purpose in two recesses m the lower plate) pi^ss 
against the v-pie«es, dnving them closer to the dove-taded ade 
men thus adjusted the top screws are made use of to fix the strips 
cc By this method the slides can be adjusted to work with the 
utmost ease and accuracy, without shake or side play. The edgeol 
?h?circular plate and the heads of the leading screws are very fre- 
QutnS marted in graduated divisions, so that the advance of the 
Zuliho angle to be made with the work by the tool can be accu 
rately measured and preserved. There should at any rate be a mark 
rateiy mesio^ _ _^^^^ i^ ^^^^ ^^^^ ^^^ ^^^^^ j^ ^^^ ^^^ parahel work. 



a the circular plate to show when the 

• In tte Paris Exhibition of this year ( 
bardwotid ani metal. 



i67) are some slide-rests maie ot 
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Tiiere are several ;^atterns of tool holder, of which the forms she\yn 
are convenient for light work. The one shown in 1 38 & 139 on the rest 
is somewhat different. The plate F, Fig. 134, is cast with a boss and 
socket, like that of an ordinary rest. In this socket the tool holder fits, 
and can be not only turned round so as to set the tool at any angle, 
but also slightly adjusted in height, which is a great advantage. The 
tool is clamped by a single screw as shown in the sketch. The draw- 
back to this form, and that on the rest, is this single screw, which will 
indeed hold the tool when the work is easy, but will not always re- 
tain it with sufficient firmness when the work is rough, or of tolerable 
size. In lai^ workshops one usually meets with the holder repre- 
sented in Fig. 140. A plate. A, with central block B, and shde C, are 
in one casting. Through A pass eight screws. The tool lies on either 
side of the central square block and is clamped with three screws, it 
haa thus a fair bearing on two sides, and the screws form a third 
above, so that accidental shifting of the tool during the progress of 
the work is hardly possible. The tool holder of Professor WiUis, 
which is described in the Appendix, is perhaps the best of all at 
present in use. It holds the tool firmly at any desired angle. 

It isquite possible that the novice who has seen mere hoys working 
with slide rests at manufactories will be disappointed at his own first 
attempts to use this piece of machinery. All the dif&ciJty hes in tho 
shape and set of the tool. When turning metal with hand-tools it is 
easy to feel one's way. If the cut is not satisfactory, the hand at once 
modifies the angle of the tool, and ref^lates its direction to a nicety, 
but the slide rest cannot thus adapt itself to its work. It must be 
set with its slides in position, and the tool once fixed mnst pursue its 
own course. Hence it requires a very accurate knowlecfce of the 
nature of cutting tools, such as we have given in the Appendix to this 
work. If the tool is well placed upon the axis of the work for iron, 
alittle below it for brass— it will cut cleanly and easily, without rub- 
bing or jamng, both of which are proofs of either a wrong angle of 
edge, or a wrong form of tool. The work' should proceed with as 
much apparent ease as if the metal were an apple, and the shaving 
should curl off hke its peel. Moreover, this ease is not merely ap- 
parent, it is perfectly easy to cut iron, and the strain on the tool, 
whether held by the hand or by slide rest, is comparatively slight, if 
the tool is properly made and held. Fig. 141 is quite the best form 




hdi (]io length of Hie han ^ 
part would amply sufiitc 
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of tool for surfacing cylinders mth the slide rest. It is to be so placed 
that both edges are made to cut near the point; hence the 
cmak should slightly curve away to the left. It is not possible to cut 
metal quickly, bo content with fine clean shavings curling off freely. 
You will soon see whether you can take a' deeper cut with safety. 
The tool here sketched is not at all likely to dig in and hiteh in tho 
work ; if it is not properly placed it will spring and jump, or its side 
will rub against it, and no cut wiU be made. To describe the exact 
position is very difficult, but the principle one* grasped, little diffi- 
culty should be experienced in making and setting to work any tool, 
whether for inside or outside work. The rule of thumb was all well 
enough in olden days and in the infancy of tho art of metal working, 
but it is time to discard it ; to master and man it is equally advan- 
tageous to do so. Indeed, in some of our leading firms, the old 
system of follow-my-leader, when the leader was as ij^orant of his 
work as the follower, is waning, and the " how " is now, as it ought 
to he, coupled with the "reason why." One of the best papers ever 
written on this subject is to be found inWoale's series, "Mechanism 
and Construction of Machines," by T. Baker, and " Tools and Ma- 
chines," by J. Nasmyth, 2s. 6d. The latter part is that specially 
referred to, and is well worth the whole price of tho work. Tho 
remarks, however, of that eminent mechanic are embodied in the 
paper in the Appendix, and therefore, after the reader has studied 
the latter, he should make trial for himself of tlie principles laid 
down. Expend a quarter or a half an hour experimenting thus, with 
keen and obtuse tools, held at divers angles, ana you will see and un- 
derstand what is meant by setting a slide rest, or hand tool to cut 
metal as it ought to do. 

Supposing the toolfixod in thctool holder in tho position indicated, 
and just overlapping the circumference at one end (the right). Take 
hold of tho handles, one in each hand, and with that which advances 
the tool from end to end of tho bar try very carefully whether the 
tool will cut cleanly by making a turn or two while the lathe is iu slow 
motion. If the tool bites too deeply, turn the other handle and ease 
it. If you still find the tool sticking into or scraping the work, 
instead of bringing off a fine shaving, look well to its position, and 
observe whether tho edge is well placed on the axis of the piece. If 
it has been hitching in the work it is probably too low, if rubbing it, 
too high, and touches at some point below its edge. It is presupposed, 
of coui-se, that the tool is made correctly as to angle of cnttjng edge. 
Do not lower the point by packing tho end of the shank ; pat/; the 
iv'io'e length or none. It is astonishing what a great difference is 
made to the cutting power of a tool by slight adjustments of this kind, 
and how smoothly a tool will work with proper attention to these 
details, which would otherwise be probably cast aside as unfit for the 
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work. Hence the greater ease in managing a hand-tool. 
The hand feels the error, and at once, if experienced, corrects 
it by an almost imperceptible movement— islightly raising or depres- 
sing the handle or gently varying the angle sideways on the rest. 
When once the tool is found to cnt as it onght to do, nothing remains 
bnt to turn the handle in the right hand, and thus cause the tool to 
progress steadily along the work from end to end. Then free it hj 
a half turn of the other handle, reverse the movement until the tool 
has arrived at its old place, and having slightly advanced it to take a 
fresh bite, repeat the process until the whole bar is reduced to the 
required size. If the pieco is slender and bends away^ from the tool, 
add to the slide rest a support ; let it be fixed opposite to the tool, 
and it will keep the work steadily up against the cutting edge. It 
can he fixed (if a hole is made for the purpose) anywhere about the 
sUde which traverses in the direction of the length of the work. It 
is well to drill and tap a few holes about the slide rest, and some 
along the side of the bed of the lathe. These will be found very 
useful at various times for fixing apparatus, For, be it observed, 
(and we shall recur to this with some practical hints by and by) the 
lathe may and ought to do many kinds of work beyond ordinary 
turning. It may become a machine for planing, slotting, driUing, 
wheel cutting, &c., and is to be pressed into the service of the jack- 
of-all- trades, ivitliout compunction. 

"When ordering a slide rest let steel screws and nuts be specified, 
and gun metal y-pieces, and let the parts be strongly made (too 
strong for the supposed work) ; for the latter may unexpectedly turn 
out to be sometimes rather heavy. We have found the top plate of a 
3in, slide-rest so weak that when the tool was clamped on the top of 
it, by the screw of the tool holder, the shde itself became jammed ; a 
defect quito beyond remedy, except by the substitution of a new and 
stiffcr plate. The same advice may be given respecting the tools. 
Let these also be strong ; neat and pretty tools are all very well, bnt 
you seldom see them in a workshop ; you don't require pretty tools, 
but good and serviceable ones. Nevertheless, let the material he of 
the best quahty possible ; and that you may not be ever at a loss, you 
should learn to make tools yourself. Procure some small square and 
round steel bars ; save up as directed your old files, and you need but 
heat them red hot (not on any account white hot), and with hammer 
and file shape them to your mind. Then temper to a deep straw 
colour, and after being accurately ground and finished on the stone, 
they will be fit to use upon any metal. The form of tool given as 
the best for slide rest work may be exchanged, when the bar is 
nearly turned, to the req^uired size, for a fresh one, keen, sharp, and 
of an almost flat edge instead of point, A tool, of which the edge 
is a segment of a very large circle, will serve the best as a finish. 
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ing tool, just to take off the lines loft by the pointed tool. "With 
regard to lubricating the work, we may obserre tliat the chief 
object is to prevent the point or edge of the tool from heating and 
losing temper ; oH, water, or soap and water will therefore answer, 
but it is a cnrioua fact that oil will not produce so polished a surface as 
water will. AVe should advise in all cases soap and water. Soft 
Eoap is best, boiled in water, and allowed to cool. The drills with 
which the hugo armour plates of ships six inches thick are drilled are 
thus lubricated, and instead of throwing out dust in a wet state as 
usual, these large drills fairly turn out curled shavings similar to 
those produced by the planing tool. It is by no means a bad plan 
to lay the shank of the tool which falls upon the top plate of the rest, 
upon a piece of leather, wood, or sheet lead. The surface of the iron, 
wlicn planed and finished, is often too smooth, and the tool wUl some- 
times slip from this cause, unless screwed unduly tight, to the detri- 
ment of the rest. By the above plan this annoyance will cease 
at once. 

"We will now say a word about hollowed work. Finishing a 
chuck will serve our purpose, and here be it advised not to go to 
much expense about chucks — get those which must be of brass in 
the rough, and practice metal turning by finishing them yourself. If 
no slide rest is available do it by hand. However, we are supposing 
the slide rest to have been procured, and may therefore proceed to 
use it. First you must drill the back part of your chuck as directed 
in a previous chapter. The drill is to be the size of tho diameter of 
the hollows in the mandrel screw, that is, smaller by the depth of a 
thread, than the full size of the nose. Having drilled it, proceed with 
the most tapering of your taps, which we suppose to be provided to 
form the internal thread (external if your mandrel has female screw, 
in which case, instead of a drilled hole, the chuck will have a pro- 
jection to be turned truly cylindrical, and a screw cut outside with 
stock and dies or chasing tool). 

FoUofP up with the intermediate and finish with the plug tap. If 
you were careful to squai-e up tlie shoulder, the drill having been 
likewise placed perpendicularly to the face of the chucli, the latter 
will fit truly up to the collar or shoulder on the mandrel. If not, you 
mu.st go to work again, and sijuare up the back of the chuck till a 
good fit is produced. 

Mow, if you have a compound slide rest — that is, one in which 
the slides turn on a centre pin — you can loosen the screws and turn 
it a quarter of a circle. If not, you simply put the tool into the 
holder, at right angles to its former position, so that the movement 
of tha,t slide which is parallel to the lathe bed will become that 
requisite to advance the tool into the hollow of the chuck. Which- 
ever way you set ty work put in a side tool, like Fig. 142, and, as it 
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is a brass chuck, remember tbat the bevel 
underneath is to be very slight. Introduce 
I the tool so as to take a light cut at first, until 
the roughness is taken off, after which you 
may cause it to bite more freely. Eepeat 
this until the chuck is sufficiently hoUowcd 
out, when you may substitute a similar 
shaped tool, but with a flat or slightly 
rounded edge, to take off the marks left by the point tool. 
To iim«h the bottom of the inside you will require a tool which cuts 
oa the end, but it should not have a perfectly flat cod — at any rate, 
not until, by means of a pointed or smsill round-ended tool, you 
ha-ve cat awiy_ the roughness left from the process of casting. Thia 
has always in its interstices a number of grains of sand fused, and 
very hard and detrimental to cutting edges of aU lands. l"he point 
tools dig these out very effectually, and sliould always precede those 
of other forms. 

The outside must be turned in a similar manner, and a hole 
drilled to receive a pointed bar or wrench, for the purpose of un- 
screwing it ivheu screwed up tightly. To turn up a iace plate of 
iron or brass proceed in a similar way, but commence from the 
centre with a point tool. This tool is the best for taking off the 
rough outside of hard wood, instead of the gouge, as well as for 
removing the roughness of a fresh casting. It is absolutely neces- 
sary that the faces of those flat chucks, or surface chucks, be truly 
at right angles with the mandrel ; hence it is very diJRcult to turn 
and finish them by hand. We may here also state the necessity of 
knowing when the slides of the rest are at right angles to each 
other, without which no work can bo turned correctly. It is neces- 
sary to ascertain this by help of a small steel square. Once fixed 
truly, it is only necessary to make a mark on the quadrant (which 
should be marked in true degrees), by which the same position can 
be found again at any time. "We have spoken here of the quadrant 
— we mean the are, or arcs with slot — allowing the circular move- 
ment of the compound slide rest. The chief use of these is to 
enable the workman to turn true cones instead of cylinders, which 
latter will only be produced when one slide is parallel to the lathe 
bed. Such is the common use of the slide rest ; and it will be evi- 
dent from these few remarks that there is an infinity of work, not 
only produced with ease by its aid, hut which cannot, even with 
expenditure of time and labour, be produced without it ; hence wo 
advise this to be the chief ambition of the tyro after he has mastered 
the difficulties of ordinary hand turning (and not before) . The cost of a 
fair one for 5-in. lathe will be £5, or thereabout. At Munro's, £7 or 
£8 ; at Ilolzapffel's, £10 or £12. Both the latter arc of course perfect. 



Hosted by 



Google 



THE LATIIE AKD ITS USES. 93 

We have directed to tap the chuck where it is to be screwed 
to the mandrel with a set of three taps, or to cut it with stock and 
dies if an outside thread is required. In both cases more true and 
satisfactory work may be produced by the chasing tool. We speak 
of the latter as used by hand ; an account of cutting the threads by 
help of the slide rest we reserve for tbe _present. Mount the work 
m anj^ convenient way, either driving it into a wooden chuck, or by 
clamping it to the face plato if you have one. Now in this way you 
have advantages. In the first place you need not have a drill the 
exact size, though it is convenient to have such a one, and also a 
cylmder bit. You can drill and enlarge the hole by the slide rest 
tools, and you can also with the slide rest ensure the perpendicular 
position of the hole with respect to the end. Thus it is sure to fit 
up close and snug to the shoulder of tho mandrel. When bored thus 
it will be in position for chasing. It is not difficult to chase a thread 
in brass, as it docs not chip away Hke wood, but cula clean and 
sharp. Follow the durections already given and you will succeed in 
a few turns in getting the tool to run. Then let it have its own 
way ; hold it lightly, hut steadily, and do not force it either to cut 
too deeply, or to advance too quickly ; it will run along of itself 
after the faintest thread is cut or scratched, and tho lathe can be 
worked by means of the treadle all the time as soon as you have 
attained the knack of dropping the chaser into its place at the com- 
mencement of its cut, and suddenly withdrawing it when it has 
reached the bottom of tho hole. A chack thus turned and screwed 
entirely in the lathe is sure to prove a good fit, and tbero can be no 
better practice than to cut screws in all your brass and boxwood 
chucks in this way. A very good chuck to hold flat plates of brass 
was invented by a Mr. Wilcox, of Bishop's Stortford, some years 
ago— an amateur of rare ingenuity and mechanical knowledge, and 
who made all his own apparatus for plain and eccentric turning. 
Tlte chuck, Fig. 143, as described by him in some unpublished 
manuscript, is made of boxwood, or may he of metal. It is a plain 
disc or surfaco chuck with three slots ABO. and a steel centre. 
This last must penetrate rather 
deeply into the wood of the 
chuck, but is only kept up so 
as to project from tho surface 
by a spiral spring below it. 
Hence, when pressure is made 
upon its point by the application 
of the object to he turned, tho 
pin recedes into the body of 
the chuck, suffering the work to 
lie fiat on its surface. Iii 




Hosted by 



Google 



94 THE LATHE AND ITS USES. 

the three slots are three screws, with nuts at the back of the chnck 
the screws pass through two pieces of brass, formmg a pair of jaws, 
one of which is shown separately. 

Fig. 143 shows the chuck complete. Suppose we have to face up 
a round disc in its central part, or to perform any surface work in 
which the jaws will not be in the way of the tool, the centre of the 
plate is marked at the back of it, and this mark laid on the central 
pin. The work can he clamped do^vn hy the three jaws, and the 
necessary work may be done. Now so far the chuck is but a simple 
affair, and the receding pin does not show itself to such great 
advantage ; we will therefore suppose a plate is to be drilled at 
several spots ; let these be marked at the back by a centre punch. 
It is now only necessary to bring these marks in turn upon the cen- 
tral point, and damp the plate in position. Bring the point of the 
drill against the work and keep it up to cut by the hack poppet screw. 
In the same way eccentric work or any operation may tie done to 
such a plate, with the certainty that the point to he thus worked 
upon is precisely central with the axis of the pnUey, or mandrel. 
Many similar applications of this chuck will present themselves to 
the reader upon due consideration. "Vye present the chuck in this 
place because we have had occasion to speak of drilhng as connected 
with the slide rest, and there are many pieces of work that could 
not otherwise be conveniently held in the desired position.* 



OVERHEAD APPARATUS. 

It now becomes necessary to speak of another addition to the 
lathe, by means of which the use of the slide rest is considerably 
extendi. We mean the overhead motion. Of this there are 
several patterns, and we have sketched three of these. As to then- 
respective merits we can hardly venture to speak. They all answer 
equally welt the purpose for which they have leen designed, and the 
turner must select according to his fancy, or, if he please, design 
a better for himself. A, Fig. 144, represents the lathe bed. From 
the left-hand standard rises a round iron rod, not less than one 
inch in diameter. This is not generally fixed, but is attached to 
the standard by two staples, a h, which hold it securely in an 
upright position, but allow it to turn with its projecting bar F F, 

• The MS. 'boot coataming the above wag kindly lent to the author of the 
preBcnt work by Mr. Hoblyn, of Bishop's Stortfotd, who is the inventor of a 
new form of shde rest, whidi will be introduced in a later page. The chnck 
in question is, however, commonly attached to the iratchmakera' lathes of 
the present day, and therefore may not, aa the writer supposed, ho actually 
the mvention of the late Mr. Wilcox. 
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after tbe manner of a crane. It may thus be turned back, out of 
the -way, or brought into any desired position. The part F F is 
made to slide up and down on the part B, and is fixed by a 
clamping screw D. Thus, if the cord should break and require 
to be shortened, the arm can be brought nearer to the bed of the 
lathe. Upon F F slide two rings, or rather short pieces of tube, 
from which depend two India rubber springs (door springs), E E, 
now procurable at any ironmonger's at one shdhng each. Erora these 
hang double pulleys, or better still two single ones. These pulleys, with 
their attachments, are adjustable at any position on the arm F F, 
which may be round or square. If considered desirable, a second 
standard can be added, so as to uphold both ends of this tar ; but 
it is hardly necessary, as the latter is seldom required of greater 
length than half _that of this liithe-bed. It is evident that lie 
above addition to' tho lathe can be made complete for a few shil- 
lings. The following are more expensive, but more general, the 
writer having devised the above to suit his own fancy, and for his 
own use. In Fig. 145 A represents the standard as before, the top 



Hosted by 



Google 



THE r-AtHE AKD ITS tlSES. 

■which is forked, as 
shown at E, and sus- 
tains the ring, free to 
revolve in its arms, as 
seen in the sketch. 
Through this passes a 
bar, It B, with a heavy 
hall C cast on its end 
to act as a counter- 
balance to the longer 
arm and its cooncciious, 
and to keep the cord 
stretched. By sliding 
this bar either way 
through the ring which 
I supports it the tension of the cord can be 
incieised or lessened* When in position it 

; be very securely fixed by the screw T, 

T\hich should not simply press against it, but 
entei one of a row of depressions made for the 
purpose Ihe pulleys C D are double, as in the 
previous plan of overheiid, and are hkewiso 
adju'^table at any position on the bar B B. The 
^A^\ onlv drawback to this pattern is the danger of 
^™^ the htivy ball clipping out and failing. "VVe pre- 
fer to hang 1 weight from th end of the lever, as shown by the dotted 
line. This may be withui a few inches of the floor, and if it 
should fall no harm can ensue. The third pattern, Fig. 146, is 
the most expensive, but although it is of a more finished appear- 
ance, and wears an aspect more stiff and stable, it is not practically 
any better than the last. From a standard A, with overhanging 
bar F F, is suspended a frame H, by means of two coiled sprnigs 
in brass hoses B B, which keeps up the necessary tension on the 
cord, or rather cords, for in this case two are needed— one from the fly- 
wheel to the small pulley, and a second from the roller to the slide rest. 
This roller, which may be grooved or plain, may be replaced by a 
second small pulley, which is capable of being slid along the roand 
bar which forms Its axle and turns with it between the centre screws. 
In this case the bar is made with a groove or channel along its length. 
F-g. 147, and a pin projecting from the central hole m the pulley 
enters this groove. Thus the two will turn together, and at the 
same time the position of the pulley is adjustable at pleasure. The 
tension of the springs L B, is mcreased Or lessened by a turn or two 
• Sometimoe thohar ia merely hung on pivots, and the weight ia made to 
elide upon it. 
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of the nuts C, just iu the same manner as the spring of the safety 
valve is adjusted on the boiler of a locomotive.* The application of 
the overhead motion is plainly sho'wn in Figs. 143 and 144. The 
work is fixed in the lathe, and the mandrel kept stationary. The 
cord passes to the OYcrhead directly from the fly wheel, and thence 
to a pulley on the screw of the slide rest, as in 143, to a drill,^ as in 
144, or to any other apparatus at pleasure. To fit the work in the 
lathe in such a manner as to enable any jjoint iu the face or side to 
bo operated upon, a division plate and index are required. The 
first is a round plate of brass or gun metal, l-16th of an inch thick, 
drilled with holes in concentric circles. The index is a steel spring 
with a projecting point, which, entering any one of the holes, retains 
the plate, and with it the pulley, on the face of which it is fixed im- 
moveable. There are generally four circles of holes, the number m 
each selected with reference to its divisibHity by the greatest possible 
number of divisions— thus 360, which is usually on the outside or 
lareest circle, can bo divided without a remainder by 2, 3, 4, 5, 6, 8, 
or 9— 144 is a good Eumher for the sscond circle, being divisible by 
2, 3, 4, 6, 8, 9. The other two may be 113 and 96. The uses of the 
division plate are many. Eccentric" cutting and drilling could not be 
• The frontispioco shows another superior form of overhead, with balanc«- 
weighta hanging cloao to tho ground behind the lathe. 
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done witliout it3 aid, and wheel cutting for clocks, or for making 

cyeloidal and other chucks, is entirely dependent on this contrivance. 

The division plate and index are shown in Figs. 147, A, T!, (J. 

, The part U is a knob with a 

'^ round hole through it, to take 

the tail of the spring C. This 

is shown again at on a larger 

scale, to bring to view a slot 

which allows of some slight ad- 

iustment of the point, to suit the 

different-sized circles. The mU- 

led-headed screw clamps the 

point at any desired part of this 

slot. When not in use, the 

spring is drawn back so as to 

release it from the diWsion 

plate, and turned down in the 

position shown by the dotted 

The overhead apparatus is applicable not only to revolving 
cutters in the slide rest, but to other contrivances available where 
the latter is not possessed. There are many cases in which the back 
poppet may be brought into use to hold revolving drills, or stationary 
tools, if the resistance to their action is not too great. The only 
damage that can well happen in this method is to the pin working 
in the slot on the outside of the spindle. If this is of steel and toler- 
ably stout and strong (being very short it cannot be subject to any 
very injurious strain), no harm is likely to result. With this it is 
possible to drill very neatly, and also to do a little eccentric cutter 
work, under certain conditions to bo described. Screwing, or rather 
chasing, may likewise be done very passably. We do not, of course, 
advise this course when the more perfect sHde rest is at hand, but 
there are many who are obliged to put up with all sorts of home- 
made contrivances, and to press into service for divers operations 
apparatus and tools not precisely meant to be thus used, and it is as 
well to learn how to act under an emergency, even if the practice is 
not intended to be carried out generally. The drill stock is shown 
in Fig. 148, in which the screw A fits into the spindle of the back 
. poppet. If the hole in the latter is conical instead of cut with a screw 
thread, the drill must be made accordingly. 

The pulley of brass has a bole drilled through it, and the screw is 
also drilled, the hole in the latter being rather larger than that in the 
pulley (which is tapped). The steel pin H, shown white in the 
sectional drawing, passes truly through the centre of the screw in 
which it revolves, and is screwed into the pulley. The socket of 
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steel to liold the drill is then screwed or soldered into the opposite 
face of the pulley. The hlack part shows a flange on the screw which 
ahuts against the cylinder of the poppet into which it is screwed. 
Thus the pulley, being attached to the cord from the overhead 
apparatus, is free to revolve upon the steel pin with great rapiditv, 
and will carry round any drills or cutters placed in the socket B. 
The simple straight drill being thus worked and advanced by the 
leading screw of the poppet, -will suiBce for holes in any work held 
on the mandrel. On page 335, vol. ii., of the English Mechanic, 
this method is mentioned, and also a similar pattern of slide tool to 
be used for boring, being, in fact, the head and spindle of the back 
poppet, but Instead of the standard and sole, a pin, like that of a T, 
to fit the socket of the rest. This has the advantage of the hack 
poppet, but must be made on purpose, and if any special slide too! is 
added, a proper slide rest is by far the best. Our present purpose is 
to describe the use of the back poppet as a substitute for a better 
tool. 

With the following modification of the eccentric cutter, a fair 
amount of good ornamenta! work may be done. Fig. 149 represents 




the back poppet with the apparatus in position. The various parts 
are shown separately in A, ii, C, D. A is a small frame, two or 
three inches long, and f to 1 inch wide, cast in iron, with a circular 
piece at the back, 1^ or 2 inches diameter. This circular piece is to 
be accurately divided on the edge with any even number, which is 
divisible as above explained. This is turned and drilled through ihe 

h2 
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centre. B is a flange-shaped i>iece to screw to tKo poppet as before, 
and this is also acourately drilled, and the two are attached by a 
central steel pin, so that the two flanges can turn face to face, 
the outer one with frame revolving against the other. The pin must 
be put in its place in B, and turned at the same time as the face 
of B, that it may be truly central. The divisions on the edge of the 
outer flange are to be drilled like the division plate of tho lathe, 
or cut into cogs, and in cither case can be held at any point by a 
spring detent or index attached. C shows the front of the 
frame, with a screw down its centre and traversing slide /. The 
head of this screw is divided, and a small brass index marks its 
position ; one side of the frame may likewise be divided. The small 
brass pulley and drill socket are fixed to revolve in the traversing 
nnt or slide/, as shown in a side view at D. Drills of all shapes, 
as E 1, 2, 3, 4, may be fixed in the socket at pleasure. 

It is evident that the cutter frame last de- 

Jkj „ scribed having a division plate of its own dis- 
# W ■ penses with the necessity of one on tho pulley 
[ la jh 1'* of the mandrel. Indeed it was the impossibiHty 
I I of supplying the latter on the face of the cog- 

'" wheel of the author's back-geared lathe that 

necessitated the substitution of that alluded to. 
The latter may consequently be omitted if ap- 
plied to a lafiic already fitted with division 
plate and index. With crank-form drills tho 
cutting edges of which may be as E ] , 2, 3, 4, or other form, such 
patterns can be cut, as shown in Eigs. 149, 150, 151, 152, which 
are merely samples ofthesimplcstcombinations of circles intersecting 
in- straight, spiral, or other lines. Although not now treating of 
eccentric work, we may state in passing that to produce the pattern 
round the edge of 150 the division plate of the instrument only is 
required. Select a crank- 
form drill which by its re- 
volution will produce the 
required size of circle. 
Turn the divided screw 
head until you find upon 
trial that the circle will 
come at the required dis- 
tance from the edge, and 
putting the lathe in motion cut tho first circle. Tho work on the 
mandrel is understood to be stationary, the mandrel being fixed so as 
not to turn. The cutter frame is now turned on its axis, one, two, 
or more of its divisions, and fixed by its detent, and a second circle 
cut intersecting the first. This is repeated till the whole circle la 
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inplctcd. The straight line of circles in Fig. 151 is cut as fol- 
lows ; — The first circle is made 
as before, hut the eutter-frame 
should be placed so as to staud 
. either horizontally or verti- 
fi cally. Between each cut the 
y divided screw-head is moved 
' so many points according to 
the proposed fineness of the 
pattern, and no movement 
of the cutter frame on its axis is to be made. The spiral, 
152, is simply the result of a combination of the two movements. 
Start from the centreby turning the screw head until the shank of 
the crank- form drill is coincident with the axis of the mandrel. Cut 
the central circle. Thence for each successive circle turn the screw 
head and the frame an equal Jiumber of points, and the pattern will 
be formed. If the divided screw head is made to take off and a 
handle substituted, stars formed of channelled lines, or radial flutes 
can be made as Fig 153, but in this case the crank form drill is re- 
placed by a plain straight tool with a rounded end like 149 E 4. Set 
the tool as for pattern ISO straight across the face of the work, put 
the drill in rapid motion, let it be advanced by the leading screw of 
the poppet so as to penetrate slightly, and with the handle that has 
been attached to the screw of the cutter frame cause it to traverse 
the face of the work as it revolves. When one flute is thus cut, turn 
the frame on its axis as many points as required, and proceed with 
number two, and so on to the completion of the star. It is not 
necessary at present to describe other patterns. Fig, 1-53 is therefore 
merely given without special details of the method of producing it. 

"We must now return from this digression to spoak of other appli- 
cations of t]ie slide rest. It is evident that when connection is made 
between the overheadanda pulley on the screw of the slide rest, the 
latter becomes self-acting. The speed is, however, far too great, and 
in addition, the mandrel is stationary. The above connection, there- 
fore, is not practically possible, and the overhead is only connected 
with the pulleys of revolving drills and cutters fixed in the tool- 
holders of the rest. It is, however, very important to be able to form 
eomesuch connection between the lathe mandrel and the screw of the 
rest, for the purpose of cutting screws or spirals. A little consideration 
will show the principle of this arrangement, from which some prac- 
tical plan is not difficult to design. If, for instance, the tool simply 
remains in contact with a cylinder while the latter revolves with the 
mandrel, a simple line will be cut round its circumference ; but if, 
while the mandrel revolves once, motion is given to the screw of the 
rest by which the tool is made to traverse a distance of one-eighth of 
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an inch, the commencement of a spiral having that pitch will be 
made. A perfectly smooth surface, as it leaves the lathe, in which a 
slide rest has been used with a point tool, is in reality cut with a 
very fine screw thread readily discemable under the microscope. Wo 
have, therefore, only to devise some method of giving regular motion 
to the screw of the rest while the work revolves as nsual, in order to 
turn plain surfaces, screws, or spirals. For the purpose of plain 
turning a plan is sketched by Nasmyth in the last chapter of 
" Baker's Mechanics," in We^e's series. A spur wheel is repre- 
sented fixed to the elide rest screw, the teeth of which are alternately 
caught at every turn of the work, by an arm fixed to the latter, after 
the manner of a lathe carrier. This plan is simple, and might be 
to some extent used, but for one defect, due to" the fact that the slides 
of ordinary rests are the reverse of what is required to make this 
plan available. The screw which advances the tool towards the 
work is generally underneath that which moves the tool along the 
surface of the work. The result is that, when the tool-holder is 
ad\ aneed to take the deeper cut the spur wheel is brought nearer to 
the arm which acts upon it, and greater traverse is thus given to the 
screw. This is shown in Fig. 154. A is the spur wheel, B the 
1 5 •}■ cylinder to be turned, C the 

arm or carrier. The arrow 
bhowB the direction of the 
movement. Now, if the 
\ lathe is put in motion, the 
)J arm will remain in contact 
' with one tooth of the wheel 
until both arrive at b, 
giving a certain amount of 
motion to the screw, and 
thence to the tool-holder. After one cut is thus taken, the lower 
screw of the rest is turned to advance the tool nearer to the work, the 
effect of which is to cause the arm to extend further over the wheel. 
Suppose its position represented by the dotted line, it will remain in 
contact with the tooth till both arrive at c, having thus traversed a 
larger arc, and given more movement to the tool. Now if the frames 
of the slide rest were made to cross in the contrary direction so that 
the screw to advance the tool towards the work was above that which 
gave the traverse in the direction of the bed, this objecti(fli would no 
longer hold, and the above gearing would answer very well, since the 
necessary advance of the tool would not affect the relative position of 
the spur-wheel and carrier. In Fig. 5 of the same book, in which 
the gearing is effected by two cog-wheels, this alteration in the rest 
appears in the drawing. In this case the work and rest are con- 
nected for screw cutting, and the arrangement is satisfactory and 
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Simple, and for the amateur especially is the simplest and best that 
can be devised. The range of screw pitches is however limited, and 
the rest must have a left-handed screw, or the result will be a left- 
hand thread to that which is cut. Hence another device has been 
arranged, represented in Fig. 155, ABO A shows the apparatus 





complete. B is an arm of iron or brass which is about J inch thick 
or rather more. This is first shpped over the mandrel screw in front 
of the poppet and fixed in any desired position by a screw passing 
through the slot a, into the face of the poppet. This slot allows me arm 
to be raised or lowered at pleasure and adjusted, as will be presently 
described. In the slot formed in the long arm B, pins D with nuts, 
fit, on the rounded part of which cogwheels, h, e, d, are made to re- 
volve and to ^ar with each other, and with a similar wheel attached 
to the back of the chuck, C. The centre of the outside wheel, 
whether one, two, or three are used, is connected to the screw of the 
slide-rest. For the production of a right-handed screw, the inter- 
mediate wheel comes into play, simply to reverse the direction of the 
motion imparted to the screw of the dide rest. The number of teeth 
which it may contain is of no importance, the calculation of the 
change wheel teeth being only necessary with the first and last. The 
central one is called an idle wheel, though its wdrk is equal to that 
of the rest. Thus, suppose the wheel on the chuck to contain 40 
testh, and the third wheel 20, while the former revolves once, the 
third will, if in immediate contact with it, revolve twice, introduce an 
idle wheel with 10 teeth between these two. The wheel, with 40 
teeth, revolving once, the idle wheel will revolve 4 times — the third 
wheel twice, just as if ihe idle wheel was not in use. In any traiij 
of wheels, if we regard relative speed, any number between the first 
and last become similarly idle wheels, and the ultimate result is the 
same as if the first and last were in immediate contact. 

Take, for example, the following train of five wheels, even num- 
bers being given for the sake of dearness, to represent the cireum- 
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ferences or number of cogs in each, Fig, 156. Wc have here, as 
the first and last, 6 in. and 120 in., and, if in 
^ contact, the first must revolve 20 times, while 
the latter revolves once. Interpose the three 
'-«" idle wheels of 10, 130, and 60 in. respectively. 
During one revolution of the lar^st wheel, tho 
second will revolve twice, the third four times, 
the fourth twelve times, the fifth twenty times, 
the same precisely as if the first and last had 
' " been in immediate contact. The range of a 
shde rest-screw is quite long enough for many 
purposes of the amateur, and a connection thus 
made between the mandrel and such screw is 
" what may he termed a miniature of the 
arrang€ment adopted in the lai^e self-acting 
lathes. In the latter, however, a leading 
screw is added the fall length of the bed 
along which the slide rest travels bodily. We 
may, therefore, consider the screw of the 
le-rest a leading screw, and make use of the rules applied in 
the case of large lathes to decide the proportions of wheels required 
to cut a given screw. It is plain that when the pitch of the required 
screw is greater than that of the leading screw, the revolution of the 
latter must be at a quicker rate than the former. If, for instance, 
a spiral is to be cut, hke the Ehzabethan twist, containing but one 
perfect thread in two inches, while the leading screw contains twenty 
threads in the inch, or forty in the 2 in., the latter must be arranged 
to make forty revolutions while the former makes one, because it 
takes 40 revolutions to carry the tool along 2 in., which is the pitch 
of the required spiral. The two outside wheels must therefore bear 
that proportion to one another. Forty to one, however, would be a 
practically difficult ratio, to place as described, even a pinion of ton 
teeth on the leading screw requiring 400 teeth on the chuck. Hence 
a different arrangement would be necessary if such very great difi'er- 
ence exist between the pitch of tho leading or rest screw and that to 
be cut. The same obvious difficulty would occur where a veiy fine 
screw is required, and the pitch of the leading screw is coarse. This 
will have to be referred to again. One example, therefore, of the 
method of overcoming this difBculty will suifice. A train of wheels 
is shown in Fig. 157, of which A has 60 tseth, B 10 teeth, C, on the 
same axle and united to C, 30 teeth, D 20 teeth. While A turns 
once, B will turn six times, C necessarily six times also, D nine times. 
In this case, if the first and last had geared together D would have 
made but three turns, while A made one. .... 
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The following is an easy method of calculating a 
series of sneii change wheels :^ 

Writo down the number of threads in the screw to 
' bo cut, and also the number of threads in the leading 
screw ; multiply both by any convenient number likely 
to give such results as to t^y with the cogs in the set 
of change wheels. Suppose it is desired to cut eight 
threads to the inch, and that the leading screw has 
two threads in that length. Then : 



If you have either couple of these wheels, you can put one on the 
leading screw, and another on the mandrel, and till up the interme- 
diate space with dummies. 

If the above is inconvenient, or the wheels are not to hand exactly 
as required, proceed thus. If you have the wheel for the mandrel, 
and the one you wish to use for the leading screw has only half the 
proper amount of teeth, it is evident that the leading screw would 
revolve twice as fast as required, for they are proportioned as two to 
one — or if I have the proper wheel for the leadmg screw, and the 
wheel I wish to use for the mandrel has twice the proper number of 
teeth, it amounts to the same thing. You can get over the difficulty 
by using any two wheels which are in the proportion of two to one 
(say 20 and 40, 30 and 60, 40 and 80; &c.), and coupling the two 
firmly together, so that the larccr wheel of the two works into the 
mandrel wheel (or dummy worldng into the mandrel wheel) and the 
smallest into the screw wheel (or its dummy) ; if the speed is wrong 
in the contrary way, so that the case is reversed, the coupled wheels 
are made to gear in a reversed direction ; and whatever may be the 
amount of error, whether such as to cause either mandrel or screw to 
revolve I, ^, or | too slow or too fast, the same arrangement may be 
pursued, the coupled wheels bearing that proportion to each other. 
The above method was communicated to the English Mechanic by a 
working man, James Connor, and is perhaps as easy , as any ; but 
tables are published of change wheels for any pitch, with any thread 
of leading screw. Where it is not possible or inconvenient to apply 
the above arrangement, and where only a few pitches are likely to 
be needed, another method can be arranged by connecting the lathe 
pulley to the overhead motion and thence to the screw of the rest 
Such an arrangement is shown in Fig. 158. A is the fly wheel, B 
mandrel pulley, 0, D, pulleys on the overhead, E pulley and screw 
of the slide rest. To facilitate calculation, let diameter of C equal 
that of the part of the mandrel pulley that drives it, by which it will 
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• revolve in the same time. The calcula- 
tion of the sizes of pulleys, D and E, 
will be the same as for the cog-wheels of 
the screw-cntting lathe, circumference 
and number of cogs being, so far as cal- 
culation is concerned, the same thing. 
Let the leading screw have eight threads 
to the inch, and let it he required to 
cut a spiral of two threads to the inch. 
Proceed as before by dividing the re- 
quired number of threads to be cut hy 
the number on the leading screw 
2-8= -25. The pulley on the leading 
screw will be therefoi'e one quarter the 
size of that on the overhead (which is 
virtually that on the mandrel as it re- 
volves at an equal speed with the latter). 
The overhead pulley may he conveni- 
ently twelve inches diameter, and that 
on the screw three inches. While the mandrel makes one revolu- 
tion the screw will make four, advancing the tool half an inch, and 
cutting one thread of a spiral in that distance. The next revolution 
will advance the cutter a second half inch, cutting a second complete 
thread of spiral. Two threads will, therefore, have been cut in the 
space of one inch as desired. By the above method short screws 
and spirals of divers pitches may be cut at pleasure. The practical 
di^culty ill this plan is due regii/afion of the various speeds, 

"We here introdueo a modification of self-acting lathe for cutting 
Elizabethan twist described by Mr. Wilcox In his MS. before alluded 
to. The work is here done by a leading screw and toothed gearing, 
the principle being that of the ordinary machine lathe. A chuck, A, 
with cogwheel attached holds the work as usual, tho back centre 
being also required. The cogwheel gears with one of less diameter 
attached to the end of the guide-screw B. On the latter works the 
rest C, in which is a nut of the same thread as that on the guide 
screw, and which holds the tool in a notch or hollow upon its upper 
part. Tiie tool is then used by hand, but is guided in its course 
along the surface of the work to he turned. This guide? screw, with 
the rest and cogwheel, is mounted on a board as a separate piece of 
apparatus, and is, when used, clamped on the lathe bed. As the 
rest is after all little else than a large nut, it must be prevented from 
turning round, and must be arranged to bear the pressure of the 
tool, relieving the long screw from the strain that would be thus 
caused. This is effected by a loug flat bar — like the rest of a chair 
maker's lathe — extending the full length of the bed shown here at 
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E, and supported by standards F F. A projecting part of the rest 
bears upon this, and slides along it witli the tool. The work is begun 
with the rest on the right hand, and some care is necessary as it 
nears the cogwheel on the left, when the work must be stopped and 
the whole run hack by hand to its starting-place. This is one chief 
defect in this apparatus, for the rest very quickly traverses the length 
of the screw, and great delay is caused by having thus constantly to 
stop the lathe and reverse the motion, 'hie closest attention is also 
necessary to prevent the rest from overrunning its mark and striking 
the cogwheel. It is evident that by usmg different pitches of cog- 
wheels, many screws of varied threads can be cut in the above lathe. 




There is however, inother defect in the abo^e tool not noticed bj 
thewnterof the MS from which the desciiption is taken, mmel} , 
the difficulty (common to all such contnvances for tummg wood) of 
obtaining the requisite speed. If the work is put m ripid motion, 
without -which wood will not be cut clean, the movement of the rest 
will be so rapid also, from the effect of the multiplying wheel, that 
the tool will be carried from end to end in a few seconds. _ We will 
therefore proceed to describe a modification of this and similar appa- 
ratus, which allows the tool a slow traverse lengthwise of the work, 
but gives it immense rapidity in the necessary direction. _ The fol- 
lowing is applicable to the lathe described above, to the ordinary- slide 
rest worked by hand, or to the large self-acting screw-cutting lathes 
used in manufactories, and is specially adapted for cutting spirals or 
other patterns in wood. In the Fig. 160, A represents a shank, 
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which may be made of any shape to fit particular patterns of tool 
holder. This shank is turned up and becomes a cylinder at B, like 
that of the ordinary revolving cutter. This part is bored, and fitted 
■with a steel spindle, which should be of strength proportionate to 
the sizeof stuff likely to bo operated on. One end of Oie spindle is 
fitted with a brass pulley, from which a cord is to be attached to the 
overhead apparatus, the other end terminates in a round oc hex- 
agonal boss, D, round the margin of which are securely held, by 
means of bridles B^ or other simple contrivance, a pair or more 
of small sharp gouges. This apparatus is put in the tool holder 
of the slide rest, set to the angle that corresponds with that of 
the screw or twist, and put in rapid revolution by means of the 
overhead apparatus. The whole rest, or merely the upper part, is 
then put in motion by one of the before-named means, and the 
tool advanced to make a cut. However slow the movement of the 
rest may be, the cutt«rs move with such velocity as to make clean 
and beautiful work.* This may be applied to the slide-rest of the 
twist lathe, just described, or any similar apparatus. In the over- 
head, a roller, supplying the place of the second pulley, as described 
in a previous page, will allow the second cord sufficient power of 
traverse to keep up a proper position in reference to the pulley 
C. Revolving cutters on the same principle as the above, have of 
late years come into extensive use in wood-cutting and carving 
machinery. The steam planes now used in the preparation of floor- 
ing boards, the spoke turning lathe, moulding and shaping machines 
for wood are all thus fitted. The gouges or other cutters used must 
not be placed radially, but as tangents to the circumference of the 
boss in which they are fixed. An improvement upon tho simple 
bridle to hold the cutters would be the substitution of Babbage's tool 
holder, four radial arras being substituted for. the metal boss above 
alluded to. This tool is described and figured in Holtzapfiel's 
"Mechanical Manipulation," to which the reader is referred for an 
accurate description. It chiefly consists of a shank turned up at the 
end like Fig. 161, the outside, at B, being rounded to fit hollow 
gouges such as Pig. 16Ih; againstthis thehoUowofthe gouge is laid, 
and opposite to it, at C, a small piece like D. A band or hoop, E, 
is now placed over both the above, and between the two a wedge- 
shaped piece, F, which is intended to bring a strain upon the hoop 
and tighten it roimd the gouge. This last piece is attached to the 
shank or holder by a screw passing through it into tho shank. The 
tighter this screw is worked the lower tiie central wedge is drawn 
down, and the tighter the hoop is made to embrace the tool. This 
holder is also modified to suit flat chisels. The tool cannot possibly 
slip, but can be released in a few seconds if desired. Such atermin- 
• Tie spiial ohuck for fine work in ivory acd costly woods is described in 
B later page. 
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ation of two, three, or four arms revolving on a spindle in place of tho 
toss would form the best possible circular cutter for shaping lathes. 
The above lathe for producing Elizabethan twistintroduees the reader 
to self-acting, screw-cutting, and machine lathes, such as are used in 
all large manufactories. Hand-turning, indeed, except in such light 
■work as turning up the beads of small bolte, and finishing up work 
which, from pecuHarities of form, cannot easily bo dono by selCacting 
tools, has become a thing of the past in factories of any pretensions ; 
hand labour, in fact, not only no longer pays, but is quite insufficient 
to meet the req^uiremcnts of the present age. Take, for example, a 
piston-rod requiring to be as "true as a hair," to use a common ex- 
pression, from end to end. The traverse of an ordinary slide-rest 
would only enable U3 to turn a short leD|:th at a time, and the result, 
when accomplished, would not be satisraetory. With a self-acting 
lathe the tool traverses in a perfectly straight line from end to end, is 
returned to its starting-point by a quick traverse, and the movement 
repeated until the proper dimensions are attained. The process is 
n!>t absolutely rapid, because time is requisite in cutting iron and steel, 
but the work is executed as speedily as the nature of the metal to be 
cut will allow, and the execution is perfect. Of late, however, even 
the above has been improved upon, for two cutters are used at once — 
one on each side of the bar, so that by one traverse of the rest a cut 
of double depth is taken, and thetendency of the work to spring away 
from one tool is counteracted by the operation of the other. But we 
require something more than speed m the present d^. We must 
have work of absolute . truth of measurement. What would our 
ancestors, or the immortal Watt himself, think of measuring work to 
the hundredth part of an inch, yet it can be and is done to the thou- 
sandth part. I heheve I am correct in saying that Whitworth con- 
stantly gauges work to that or even a higher degree of nicety. It is 
not too much to assert that the best engines of the present day really 
work with the precision of clockwork, and even the bore of an Arm- 
strong or Whitworth gun is executed with no less accuracy and 
precision. Look again at that ponderous affair, the steam hammer, so 
ponderous as to require a depth of solid masonry and timbers to sus- 
tain the force of its terrific blows. In a few minutes a solid mass of 
metal is reduced to a flat plate such as would have taken the united 
strength of a dozen men wielding the heaviest sledge-hammers for 
an hour at least. The ground beneath the feet of the spectator 
trembles at every blow of the machine. The work is done, and 
behold ! with a touch the same ponderous concern becomes a nut- 
cracker, not even injuring the kernel when it breaks the shell. Such 
is one of a hundred specimens of accurate workmanship carrying" out 
in practice the clever designs of the mechanical engmeer. Sweep 
away self-acting machinery, and such work would become a simple 
impossibility. Again, so long as turning, boring, plaining, and such 
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work was performed by hand alone (even after tho introduction of 
the slide principle), an attendant was required at each machine. 
Now that the iatter is contrived to regulate its own movements, one 
man at two or three lathes is sufficient. Thus the same article that 
was once imperfeot and costly, owing to the demand on skilled labour, 
which was difficult to procure and at best inefficient when procured, 
has now become cheap, and to all intents and purposes perieet ; and 
although the demand for such work increases year by year, self- 
acting machinery being constantly improved and simphfied, enables 
the manufacturer to keep pace with the demand. 

The advantages of self-acting machinery are of course chiefly con- 
fined to the trade, and it is not often that the mere amateur requires 
such aid. Indeed, the expense necessanjy attendant on the fabrica- 
tion of these machines deters the great majority from making such 
a purchase. 

SELF-ACriKG AND SCKEW-CTJTTIXG LATHES. 

The first requisite for fitting up a lathe for screw-cutting and plain 
turning is the fitting a guide-screw, and adding a saddle to the slide- 
rest- But it must be observed that the ordinary mandrel of small 
foot-lathes, which works in a collar and back centre, is not con- 
vertible, and must be replaced by one working through two collars, 
so that a part may project at the opposite end to that intended for 
the chucks. On this projection various cog-wheels have to be fitted. 
Now there are divers patterns of mandrel suitable for the above pur- 
pose ; some are perfectly cylindrical, some have one conical part, 
some are fitted with a second cone, independent of the mandrel, and 
which slides upon it, and can be adjusted by means of regulating 
nuts. This latter being a good pattern, when well constructed, we 
shall first describe in detail. In Fig. 162 is shown A, the mandrel 
complete, with fittings in section, 
but without any of the change 
wheels. The cone a is forged 
on the mandrel, which then be- 
comes cyhndrical. The cone is 
figured too large in proportion to 
size of mandrel ; the latter should 
be represented as much more 
substantial. At b the second cone 
slides on, the latter shown again 
at B. It is bored truly, and a slot cut to fit a feather on the man- 
drel. Thus it will slide along it, but must uccts^arily turn with it. 
Ucyond D on the left are two screwed parts, one slightly larger than 
the other, one being made with a left-handed, the other -n'ith 
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a right-handed thread. On these screw the two nuts, rf, e, which 
drive the moveable cone towards the right, causing it to fit more 
tightly into its collar, and also by the same movement tightening the 
fised cone in its bearings. The mandrel is thus readily adjustable 
in the collars, and can be made to run very truly and easily without 
shake orendloDgmovement. Any pressure,]iowever, against the front, 
such as would be caused by drilling, would jam the front cone in its col- 
lar, and tend to loosen tho other. This is counteracted by the part f, g, 
with its screw, h, against which the end of the mandrel hears. Thatthia 
form requires good workmanship is evident, for there are three points, 
or bearing surfaces, to be brought into a correct line, and the slightest 
deviation will cause the mandrel to jam in some part of its revolution. 
Thonuts screw up in opposite directions to counteract the tendency 
in either to screw up more tightly, or to become looser by the revo- 
lution of the mandrel. On the whole the above is a good form of 
mandrel ; if it has a fault, it is a slight tendency to work heavily. 
The next form is that of the ordinary mandrel, with single cone, 
but a second collar is added, which is cylindrical, through which the 
mandrel passes, and it then abuts on the sustaining screw as before. 
This is shown in Fig. 163, with the addition of the wheel, which is 
to be connected by intermediate wheels and pinions with the leading 
screw. If the conical collar is replaced by a cylindrical one, so that 
two simjiar bearings are made use of, a shoulder becomes necessary 
to prevent the mandrel from slipping endwise. The collars must 
also be spht as in Fig. 164, so that they can be tightened up as they 




« 



become worn. -Either of the above forms of mandrel can be used ; 
each has its advocates, and not unfrequeutly all may be found in 
different machines iii the same manufactory. Tho bed of a self- 
actmg lathe requires to be accurately surfaced, and formed by tho 
planmg machine with two V's or edges bevelled underneath, as 165 
I ^, b. The saddle of which we have 
spoken is a flat plate of cast iron fitted 
with V pieces to match the bevelled 
edges of the lathe bed, along which it 
slides truly, its under-cdge being planed. 
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1*0 tliis plate the slide rest is attached securely, eitKerturnirig irheir 
required on a central pin, and being clamped at any desired angle, 
as before stated when treating of the compound slide rest, or, when 
this movement is preferred to ho giyen to the upper slide, fixed per- 
manently by nuts and screws. The saddle is represented detached 
m Pig. 166. The principle of the self-acting lathe is very simple. 
Motion is given to the screw by 
me ans of cog wheels geared with the 
mandrel, a nut fitting the screw- 
is attached to a hanging bracket 
of the saddle, and this with the 

rest is thereby carried along the 

bed. It is necessary, however, to add some contrivance for instantly 
throwing the screw out of gear, without the necessity of stopping 
the lathe itself. There are many ways of effecting this, the most 
common being the use of a split nut, which embraces the leading 
screw when the two halves are brought together upon it, but which 
is instantly freed hy separating them through the action of levers 
and cams, or other simple mechanical contrivance. In Fig. 167, a is 

^,. ,j, the bottom of the sad- 

■ *■ IHCirailHF" ^^^ ^^°™ whichdepend the 

-J^UPPEV^ brackets E, E. The nut 

HiteiiH ^' ^' ■"^^'^^ '* -divided 

■HtbSW across the middle, slides up 

■^^^^-- --«— ^k:— -o; and down between these 

^^PH^ brackets, D being the 

„ K c^ leading screw which they 

embrace when closed. The movement of the halves of the nut is 

effected hy the lever c, in the form of the letter T movmg on a 

centre pin at K, and having two links, D, D, attached to the halves 

of the nut at one end, and to the ends of the cross lever at the other. 

A connecting bat pivoted to the part, L, is attached to a lever and 

handle, by which motion is communicated to the lever. When this 

rod is moved in the direction of the arrow the lints will cause the 

nut to close and dee versd. The next form, 168 and 169, represents 

the split nut attached to two arms, A, A, hinged together at E. 

B B, are slots in which work the pins attached to the cross head ot 

"the levers C, C. A heavy knob of iron keeps the latter in the 

position to which it may be moved. In 168 the pins keep tiie arms 

and nuts apart. AVhcn the lever is thrown over, as m 169, the nut 

is securely closed and held in gear. This form requires to he fixed 

to the lower part of a bracket attached to the saddle of the _ shde- 

rest, such as is shown at B, C, Fig. 170. In tins figure, A is the 

bottom of the saddle E, E, the V piece, that on tiie left, having an 

adjusting screw to tighten it on the lathe bed when necessarj-. At 
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F IS a piOJPftmg 

piece of tlio iiddle 

^fitting iccuritelj be- 

ptween the lithe bed, 

and kept do^n hj a 

screw ■with bed pkto 

underneath This 

serve? to steady the 

ino\ Lment of the sid- 

dle and leUeve the 

pressure and strain 

upon the V pieces. 

The bed-piate may 

be cut out to fit the 

lower part of the bed 

on which it slides, 

both being planed fir the purpose a'^ «hown at H 

I F g l"! th half nuts si de up and down on the f o t of tl e 







Biddle and a m ed by a 
icculai plate on the out do The 
actio la -verj smilar to that of 
F g 16 intervening 1 nks at 
tached to the plate ind to the 
halves of the nut gi ing mo 
to to th htte lb req ured 
Cam nd entr c of vinod fo ms are al o made u.o of for 
the sime purpo everv lathe maker de i g new anl m 
proved move ents f om t me to time The e s m leed httle 
d fficulty n a ranging a a t sf ict r j metl od the let bang 
that wh ch is under eisy control of a lequite strenoth nd not 
likely to be eas ly d sar anged by the rough t atment t s hable to 
icceve at the hands of th o kman Tie leadmg s rew ma 
e ther be \ laced on the out^ le n front of tl e bed next to the 
w tman o msde bet\een thebearer'5 The former s piefe able 
s be ng mo e access ble but t s rather mo e exposed to mjurj 
AVhen botwee tl c bea ei the large addle of the il de i st ser es 
to prot t t f the fall ^ el }& and ha ng of metil which 
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mixing with the oil, are apt to clog the threads and add to the 
friction of tho parts,, besides increasing considerably the wear and 
tear, and no accidental blow is likely to reach the screw thus pro- 
tected on both sides by the lathe bed. Nevertheless, all the various 
parts of a machine should be made as accessible as possible, and, 
with the exercise of ordinary care in its preservation, the position 
outside is on the whole the best. If the lathe bed is very long, it 
may be desirable to support the screw by allowing it to rest on fric- 
tion wheels 'fixed to the saddle at both ends, or by allowing it to 
pass through a pair of brasses. Thus, as the saddle is often two 
feet in length, such bearings at each end, with the split nut 
between the two, form points of support which go far to prevent the 
screw from jagging or bending in the middle from its own weight. 

The general arrangement of self-acting tools is similar with all the 
makers. Fig. 173 is a drawing of such a tool from a sketch of 
Eades & Son, an old firm in Liehfield-street, Birmingham, the screw 
being here placed in front. Whitworth, the eminent mechanician 
of Manchester, makes many lathes with the screw between the beds. 
He also uses a double slide rest, with a tool working at each side of 
the piece to be turned, which cannot thus spring away from the cut. 
This is called a duplex slide rest. By this method double the cut 
is taken, and the strain upon the work lessened. In addition to tho 
screw there is usually a rack attached to the lathe bed, on the 
furthest side, and a cog wheel working upon this, attached to the 
back of the slide rest saddle is turned by a handle in front of the 
rest. Fig. 173. This enables the workman, after having, by means 
of the screw, completed the cut to the end of the work, to run the 
rest back again very i^uickly, having first released the split nut from 
the screw. The tool is thus brought into position for the next cut 
far more rapidly than could be managed by reversing the motion of 
the screw. This is called, therefore, the quick return motion, and is 
almost always attached to the larger class of machine-lathes. 
Before entering upon the details of other forms of gearing, and the 
arrangement of change-wheels for cutting screws or for plain 
turning, we shall introduce a few remarks upon the often-repeated 
question as to the advisability of self-acting lathes for the purposes 
of the amateur. It must be remembered that the chief object of 
such a lathe is the manufacture of large screws, long shafts, and 
such work as the piston rods of engines, requiring perfect accuracy 
from one end to the other. Boring cyUnders and similar work is 
now generally done in an upright or vertical boring machine, which 
is for many reasons more convenient. This class of work, of course, 
the amateur has nothing to do with. The traverse of an ordinary 
slide rest is generally adequate for surfacing or boring to a length 
of six inches, which is sufficient for most purposes, and can readily 
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be done by tm'ning the leading 
screw of the rest by hand. Then, 
as regards screw cutting in the 
lathe, it is questionable whether it 
is not easier to turn up the blank 
and cut with stock and dies. Tho 
thread thus formed is a copy of 
that of the tool, and the latter, as 
made by Whitworth and other 
first-chiss makers, is as perfect as 
machinery directed by talented workmen can produce. If it is 
really desirable, however, to make use of the lathe for this purpose, 
the plan already suggested is generally applicable, namely, gearing 
the leading screw of the shde rest to the mandrel, either by means 
of change -wheels attached to an arm, or by coimection with tho 
orerhead pulleys. There is, in addition, a plan of attaching a pair 
of dies to the tool holder of the rest, after detachment of the screw 
from its nut, which may be available in some cases. There are 
also screw plates made iu two halves, the plates being divided length- 
wise and damped together at pleasure, admitting of appHcation to 
any screw-blank while revolving in the lathe ; and, lastly, pairs of 
dies, iitted hke pliers, can be similarly used by hand without any 
sKde rest. On the whole, then, it will hardly pay to give £50, or 
£60, for a screw-cutting lathe that is merely destmed for small work ; 
that can be done sufficiently well in a common lathe with hand 
motion to the rest. For cutting short screws, such as those of hoses, 
a convenient and practically useful contrivance is still a desideratum. 
The traversing mandrel is, no doubt, the best, but it is an expensive 
pattern, if well made, and it is necessary to sacrifice, in a measure, 
general utility to questionable and certainly partial advantage. 
Turning is, moreover, au art, and to attain skill in it, perseverance 
and practice are necessary — hence the zest experienced m its pursuit 
by the real lover of it. This perseverance pays, and to attain the 
skill required to trace a short screw with the chasing tool is within 
the reach of any one who desires to accompHsh it. The art once 
acquired, the desire for a traversing mandrel ceases ; for no good 
workman would accept a contrivance of the kind when he can more 
easily and quickly accomplish his end without it. Writing this for 
the special benefit of amateurs, we would strongly advise them not 
to throw away money to purchase the means of doing what after all 
they will probably never, and certainly only seldom, carry into 
practice. The pleasure afforded by all the mechanical arts is greatly 
enhanced by meeting with and triumphantly surmounting all sorts 
of difficulties. Let it be a standing rule of our readers to make usg 
of the appliances at hand instead of seeking others which only save 



Hosted by 



Google 



THE LATHE AKD ITS USES. Il7 

trouble and render skill unnecessary. "What can be more aggravat- 
ing than for an amateur, with his Imndred guinea lathe and chests of 
tools, to be obliged to take his work to a mechanic, and to see him, 
whose whole stock might be bought with perhaps a tenth part of the 
money, take in hand and finish with ease what has baffled the skill 
of his more wealthy patron P The common fault of the amateur is 
undue hurry. To him time is seldom an object, yet the mechanic, 
to whom it is so precious, readily spends more upon his work. He 
never hurries, never compromises, but with lathe and file fits the 
several parts of his work with the most patient care and practised 
skill. The result is at once seen when his productions are placed 
side by side with those of the zealous but too hasty amateur. 

It remains, as previously described, to arrange certain cog-wheels 
gearing with each other upon the spindle of the mandrel and upon 
the end of tho screw, to enable the workman at pleasure to vary their 
ratio of speed, in order to give him the means of regulating the pitch 
of thread to be cut. For this purpose a sot of change wheels is 
supplied with the screw-cutting lathe, the number of cogs in which 
usually commencing at fifteen, increase by five, until the number one 
hundred and twenty is reached, then increasing by ten up to the 
complete set. Duplicates of some numbers are also convenient. The 
method of finding the proper sized wheels is, of course, based upon 
the proportion homo by the required pitch to that of the leading 
screw and one form of calculation for the purpose has already been 
given. Thus, supposing the leading screw to have two threads to the 
inch, it must revolve twice to move the tool that distance, and if we 
wish to cut a screw of ten threads to the inch, the work on the 
mandrel must revolve ten times while the leading screw revolves 
twice, or, which is tho same thing, the mandrel must revolve five 
times while the screw revolves once. The cogs in the wheels must 
therefore be in the proportion of five to one, say fifty on the screw 
and ten on the inandrel, with an idle wheel on the stud to cause the 
motion of the tool to bo such as will cut a right-handed thread, or to 
cause tho mandril and screw to take the same direction. Now, it 
seldom happens that two wheels and an idle one will give tho re- 
quisite speed to the tool, and the number of cogs required soon mount 
to inconvenient numbers. In this case, therefore, according to a 
principle already laid down, a stud-wheel with a pinion attached to 
the same, is placed in the train of wheels, and the object readily 
attained. A modification of the rule of calculation may make tho 
system of change wheels still clearer. Let the pitch of guide screw 
be as before, namely, two threads to the inch, and let five be required. 
Place the numbers thus, 2-5, and divide both into their factors, 
twice one, or 2 x 1, and twice two and a half, or 2^ x 2. 
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Now, it is certain you can Iiavo no wheels containing half 

2^. .2 
notches, nor of such small numbers of cogs, therefore multiply by 

20. .10 

any convenient numbers — ten, for instance, which give This 

25, .20 
is all that is needed. Put a wheel of twenty cogs on the mandrel, 
and let it work into one of twenty-five on the stud, the latter carry- 
ing a pinion of ten eogs, driving one of twenty cogs on the screw- 
To prove this, as before, the screw must make two revolutions to 
carry tlie tool one inch, and during that time the mandrel (canying 
screws to be cut) must make five revolutions. Let the screw wheel 
revolve twice, the pinion of ten teeth will revolve four times (twice 
20 = 40 and four times 10=40} ; but as the stud wheel and pinion 
are as one, and revolve together, the stud wheel must also revolve 
four times (4x25=100). Thus the mandrel wheel will revolve 
five times as required (20 x 5 = 100). No other method is so easy 
to understand and work as the above. To give full details and pro- 
vide working drawings of the various screw cutting lathes by 
difi'erent makers would be to extend the present series to an unneces- 
sary limit, but we shall nevertheless desciibe another method by 
which these lathes with traversing rests are made self-acting when 
screw cutting is not required. Instead of a leading screw extending 
from one end of the lathe to the other,there extends a bar of steol about 
the diameter of the screw with a key groove or slot from end to end. 
This bar is supported in bearings at each end, and carries upon its 
surface a ferrule of steel with a screw cut upon its outside similar to 
Fig. 174, where A is the bar and B the ferrule. The pitch of screw 
is coarse, being similai m its object to the guide screw pre\iously 
descnbed A pin fixed into this ferrule falhng into the slot permits 
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it to travel along the bar but causes both to revolve together when 
tlie bar is put in motion by means of a cog wheel or strap pulley 
at one end. Along the same side of the lathe bed, and level with 
the surface, is a rack, C, upon the face of which works a pinion, D, 
carrying on the same asis a cog or rather worm wheel, E, to gear 
with the screw ferrule. The bearings of this axis are secured to 
the saddle of the slide rest. Consequently, when the bar revolves, 
the screw is also put in motion, the wheel, A, Fig. 175, and pinion, 





B, partake of tlic movement, and the hffer traverses the face of the 
rack, carrying the saddle with its lest and tool holder along the hed 
of the ^ lathe. By this movement the screw ferrule traverses the 
bar as it revolves, thereby virtually becoming a long leading screw. 
In Fig. 176, which is a view from above, looking down upon the 




lathe bed, A is the rack, B, B, the saddle cut away to show 
the rack and pinion C ; E is the worm wheel, D the long bar, the 
screw ferrule, being under the worm wheel, is not visible. As above 
arranged it is evident that the ferrule might escape from the worm 
wheel instead of proceeding on its proper course. This is prevented 
by its lying in the hollow of a bracket attached to the rest, as Fig; 
177, A and B. This retains it in contact with the worm wheel, and 
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also becomes a support to the long bar. Fig. 174 shows the side of 
the lathe that is furthest from the operator. The axle of the worm 
wheel and pinion carries a handle on the near side to give the 
workman power to nse the rack by hand as a quick return move- 
ment. The above is frequentljr attached to those lathes provided 
with a long screw, the latter bemg on the near side and the bar on 
the other. Thus, the same lathe can be used for ordinary or screwed 
work. Whitworth, however, commonly uses the long screw placed 
between the beds or bearers of the lathe for screwing and surfacing, 
instead of adding the apparatus just described. A long screw 
being; however, an expensive affair, ought to be carefully cherished, 
and when the work is such as the bar will suffice to accomphsh, it 
may be well made use of to preserve the screw. There is an 
arrangement for forward or cross-feed in the above apparatus, the 

Erinciple of which is the connection of the cross screw of the rest 
y means of a pinion, either with the worm wheel or with a cog- 
wheel on the same axle. AVhen this is put into gear the rack and 
pinion are disconnected. It it> also necessary to provide a method 
of reversing the motion of the lon^ screw bar, especially when the 
cross feed is used in surfacing Theie are several modes of accom- 
plishing this, the be't bem^j the following, Pig. 178, which is a 
simple expedient applicable to 
hthes or other machmew. A is 
the end of the screw rod, with 
bfvol wheel attached, B, 6, are 
similar wheels on the axle, D, the 
1 ttter being moveable endwise in 
fcits bearings by means of the lever 
handle ; J£, D, is the driving axle. 
Eynnovingthe iever to the right B 
is geared to A. A movement 
to tlie left brings into connection. 

Between the two, both wheels arc 

wii out of f,e<u, and though they may continue to revolve, 
the sorew bar will remain still. By this contrivance the motion of 
the leading screw is reversed or stopped in a second, with the advan- 
tage of its being unnecessary at the same time to stop the working 
of the lathe altogether. It has probably struck the reader that as 
the size of the change wheels are various, there would be in some 
cases an impossibility of their touching so as to gear togethci-. 
This is partly remedied by the interposition of dummies, or idle 
wheels, and partly by the following arrangement. The stud wheel, 
or dummies, as the case may be, are not upon axles fixed to the 
lathe-head or end standard, but upon such an arm as Fig. 179, 
which turns upon a pin at A, and carries in the slot the piud 




Hosted by 



Google 




.'S USES. 131 

upon whieli the different 
wheels centre. These pins 
being made similar to B, 0, 
. can be placed at any position 
' ill this slot, and are fixed by 
r a nut underneath. This ar- 
rangement gives considei-able 
power of adjustment, and en- 
ables the workman to ^lacG to- 
gether wheels of various sizes 
according to his need. Itwould 
not be by any means difficult to arrange the above lathe for screw- 
cutting, especially if the pitch of the required screw is not of great 
importance. An amateur's lathe might be thus fitted to serve a 
good many purposes, although a leading screw is to be preferred as 
the more complete and perfect arrangement. It cannot, however, 
be denied that there is great friction produced by the worm wheel 
and endless screw, which soon tells its own tale by the wear and 
tear produced, and the power is not so economically used as it is 
when the screw works in a nnt. Expediency, however, in this, as 
in many similar cases, must decide for or against the arrangement 
in any particular case. It is, at any rate, a good addition to a 
lathe provided with an ordinary leamng screw, more especially in 
the facility with which it can be ananged as a self-acting cross-feed 
to the rest when used for surfacing. 

"Wheel Cuttikg is the Lathe. 

Among the various uses to which a lathe may be put, wheel- 
cutting is one of the most important, so many pieces of mechanism 
i-equiiing cogged wheels of vai-ious pitches and forms of tooth. By 
the aid of the slide rest such an apparatus as figured may be readily 
arranged, and the work rapidly and accurately performed. The 
guide by which the cogs and spaces are determined is the division 
plate already alluded to, and which is not visible in the present 
drawing, but the index of which is shown at Gf-. C is the cutter 
frame with a side pulley (one on each side) to conduct the catgut 
band from the revolving spindle to the overhead motion on to the 
fly-wheel. The spindle carries a pulley for the cord and a cutter 
wheel, I, to which an exceedingly rapid evolution is given. There 
are many patterns of these wheels, the edges of which, cut into teeth 
like a fine saw or file, are the exact form of the spaces required 
between the cogs; hence, some are rectangular, some have a 
triangular section. The thicker the wheel to be cut the larger should 
be the cutter, so that the bottom of tlie cut may be virtually level. 
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In fig. 181 another form of cutter is shown, which if put into 
sufficiently rapid motion answers as well, if not better, man the 
wheel-shaped cutters. It is a simple short bar of hard steel, with 
the edges bevelled in alternate directions, fitted into a slot in the 
spindle and held by a wedge or screw. The shape of the end is as 
before, a cross section of the space between two teeth. The cutter 
frame is here arranged to fit into the ordinary tool-holder of the 
slide rest, but the foi-m may, of course, be varied at pleasure. It 
will be noticed that the slide rest, as delineated here, is different to 
that of which details have been given. It is made without the sole, 
and fits into the socket of an ordinary rest. Thus it can be turned 
on a centre, and becomes, to all intents and purposes, a compound 
slide rest. It is on this plan the smaU ornamental turning rest of 
lighter construction is made. The spindle fitting tlie socket projects 
from the centre of the lowest frame, and is cast m one piece with it. 
If the apparatus is compactly and strongly made, it becomes a very 
serviceable form, and is much used for the small lathes in sea-going 
steamers. The sides are made very short, so that the extent of 
traverse is small. "We may here mention an addition to the rest 
socket, enabling the workman to raise this kind, or that used with 
drills and cutters, which is simple and convenient. Inside the iron 
socket a few turns of a screw are cut, and a second socket of brass 
with an outside thread is made to fit into it figs, 182 A and B, the 
litter being a section. The 
edge of the inside socket is 
sometimes milled round, to fa- 
cilitate holding it by the thumb 
and finger. In this way the 
height of the slide rest, or tee 
of the common rest, is adjust' 
L able to a great nicety. 
I When a wheel is to be cut 
of large size, or of substance ex- 
ceeding that of clock-wheel work, the above method is not suitable. 
The wheel is then generally laid flat, and the cogs are shaped by a 
slotting machine, the chisel of which has a vertical motion. The 
lathe is then no longer used ; as a separate machine is more con- 
venient and economical. 

A most serviceable addition to a lathe, especially an amateur's 
foot lathe, is the circidar saw, with guides for cutting parallel, 
taper, or mitred work. Great rapidity of work is thus com- 
bined with perfect accuracy. A five-inch lathe will of course 
take a saw nearly ten inches diameter, but it is not advisable to 
attach one of quite this size, for the larger the saw the greater 
is the leverage against which the turner has to contend, and 
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the friction caused by a deep cut in stuff of two inches ( 
is quite sufficient to make the labour considerable. AVhon such 
work is necessary, it must be very gently brought to bear 
upon the saw, and tho fly-wheel of the lathe should be heavy. 
The cord should al?o pass from the latter to the slowest division of 
the puUcy. If the workman, amateur or professional, desires a 
lesson in practical mechanics, he has nothing to do but turn a piece 
of ash six inches in diameter, with the lathe-cord extending- from 
the fly-wheel to the smallest part of the pulley, the diameter of 
which is about half that of the object to be turned. This will 
teach him what hard work is. Then let him try tho job with the eord, 
from the smallest part of the fly-wheel rim, to the largest diameter 
of pulley. The change to a slower motion and greater power will 
not be disagreeable. It must be remembered that a circular saw of 
six inches diameter will not penetrate three-inch stuff, owing to tho 
boss or nut by which it is attached to its spindle. The above size 
will not make good work of stuff exceeding two inches in thickness, 
and even less thickness would be preferable. As to the size of saw, 
indeed, that is most suitable to a five or six-inch foot lathe, much 
depends upon the proposed work, and still more upon the weight 
and size of the fly-wheel. As a general rule it is better to err upon 
the size of smallness. The service to which this tool is commonly 
put is but light ; sawing narrow strips of mahogany, such as used 
at the angles of bird-cages, cutting strips or segments of ivory (for 
which let the saw be kept wet) sawing out mitred or dovetailed 
joints, and similar work is within the compass of a flve or six inch 
saw, and it is better not to exceed this. The teeth should be 
tolerably fine for hardwood and ivory, and coarser for deal and soft 
■woods. Smaller saws of hard steel, and made of thick plate, aa-e 
used for motal. 

The method of mounting saws of small size, such as are suited to 
be worked by the treddle of a fcot-lathe, is shown in Fig, 183, E is 




a steel spindlo, of which the diamcfcr eq^uals that of the central 
hole in the saw B. At P, about the middle of the spindle, is a 
fixed flange, at the base of which is a short feather or inlaid key, 
X 184, which fits the small slot seen in tho centre of the saw and 
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!S also within a similar slot in the moyeable flange, Gi-,but it must 
not be so long as to come througb to the back of the latter. This 
flange and nut H having been removed, the saw is slid upon the 
spindle till it rests against the fixed flange ; the moveable one is 
now to be brought against it and clamped by tie nut. The 
spindle is sometimes made with a square end to fit the square hole 
chuck, and centred at the other or it is drilled at both ends, so as 
to be driven by the earner oi dru er chuck CD It must be so 
placed as to run towaids the opeiator The above arrangement 
must now be made complete by the addition of a platform, B, on 
which to lay the work that i'. tc bf 'sii^n and on which some con- 
trivanci) can be adjusted to guide the passage of the saw through 




the same, so as to cut the work in parallel pieces, or at any desired 
angle, such as would be necessary for mitred joints. For the 
general uses of the amateur a mahogany or hardwood plat- 
form is as good as any, and such as is delineated in vol. ii. 
of Holtzapffel's valuable work is perhaps the best arrangement. The 
saw table rests on tho opposite ends of a kind of open box, which is 
represented without the two sides, although they may be added if 
desired, and the whole when removed from the lathe would then 
form a case for the saws, or serve other similai-pm-pose. The plat- 
form is hinged, so as to overlap, as seen in the Fig. 18iA, and tnere 
is in the middle of it a slit cut by the saw itself, which, when it is 
mounted on its centres will be in the position shown. If sides are 
added a notch must bo made in the upper edge of both for the 
passage of the spindle. The fillet B fits between the bearers of the 
. lathe, securing the parallelism of the whole. When made with 
four sides the box must first he placed on the lathe bed and loosely 
held by the bolt beneath. The saw is then mounted, and the box 
adjusted to its place and fixed. The cover is then (if for tho first 
time) brought caroffilly down upon the saw, and the lathe being 
put in motion the slit is made, and its position will be truly at right 
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let in, and a fresh saw-kerf i 
parallel work. The one shown i 



.\i with tilt spindle and the 
e bbd 01 course, m future 
ations the platform is lowered 
the saw befoie the holding 
■ n bolt IS permanently screwed 
The sides of the siw-kerf 
be edged with brT=s if pre- 
d, but on the whole the plan 
■^•mWj^^^H^HH^R^I ^ot to be rLCommended, for if, 

■H^ji^^^HH^^S^^^k as will ccetsionall} happen, the 
HPT w}it ij^B^^I^Bj^ saw should get slightly out of truth, 
"^ MJ . 1 . / ^^^^^^^^ or vibrate a little when in use, the 
teeth will come into contact with 
the metal and be blunted or bro- 
ken. If the saw-kerf by constant 
wear should widen too much, the 
whole platform is renewable at 
little cost, or a new piece can be 
There are several guides for 
L Pig. 185 is precisely such as is 
to be seen m the ordinary parallel ruler— A is the back har screwed 
to the platform at the right-hand edge ; B the guide or fence which, 
when the connecting hnks C are perpendicular to A, should touch 
the saw ; I> D are arcs of circles of which E E are the centres. 
They may be arcs of brass pivoted to the links and passing through 
a slot in the bar, A A, or may themselves be cut as mortices in the 
platform, in which fit a pair of bolts with thumb-nuts passing 
through the Hnks, by which to clamp the fence in any desired 
position. This form of parallel guide is not very substantial, and is 
not correct in practice unless the pins are very nicely fitted, and the 
links precisely of a length. The second figure shows the sectional 
form of the fence G, the links being represented at H, and the fixed 
bar at E. The following is a more solid and unyielding guide, and 
much to be preferred, lloltzapffel attiihutes it to Professor WiDis. 
It is merely a modification of the T-square as used with the ordinary 
drawing board with an arrangement for fixing it in the required 
position. The present arrangement differs from that in Holtaapffel's 
work in the manner of fixing it and the addition of a second T-piece 
on the side next the workman. In Fig 186 A is the upright part 
of the fence, B the bottom or sole, to which is attached at each end 
the T or cross pieces, E E, which shde along the straight edges of 
the platform and secure the constant parallelism of the fence to the 
surface of the saw ; C is the groove or slot, in which a screw, D, 
traverses, and the fence is thus fixed by a turn of the thumb-nut, D. 
This fence can by no possibility get out of truth ; it is easily 
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removed by taking 
out the single screw, 
and it is far more 
simple and more 
easily made than 
the one previously 
described. The 
nearest edge of the 
paltforiu may bo 
marked in inches 
and 1 eighths, and 
the fence can then be mstantaneouslj adjusted for sawing pieces 
of any desired width It is not alwiys, however, that straight, 
reetanguhr, oi paiallel stnps are required, and an additional 
arringement is needed to form a guide tor sawing angular pieces. 
Now it is not suflicient to lay the guide fence at a given angle, for if 
the latter were arranged for that adjustment by taking off the tees 
and causing it to turn upon the screw which secures it in place, and a 
piece of board were placed against it to he sawn, the latter would 
1 against the saw sideways as seen in Fig. 187. The guide 
fence for angles must itself there- 
fore travel in a Hne parallel to the 
saw and cany with it the piece to 
be cut. The simplest and usual 
arrangement ia that given in 
Holtzapffcl's work. A dovetailed 
F1C,187 H groove in the platform running in 

a direction parallel with the saw 
carries a sector attached to a bat 
which fits the groove, and this bar 
is free to move forward or backward without lateral movement. 
The piece to be sawn is thus rested against the fence forming the 
straight face of the sector, and the whole is moved forward together 
against the edge of the saw. Fig. 188 explains this. It will be 
f 1 c . iw. seen that several 

■ grooves are made 
side by side, all of 
which fit the slide 
alike, and by moving 
the latter into either 
of these a lateral 
adjustment is ef- 
fected to suit pieces 
of different widths. 
The sliding strip 
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should bo made of hard wood and nicely fitted, and may be 
lubricated with soap, or polished with black lead, either of which 
will causo it to slide with diminished friction. Fig. 189 shows a 
somewhat different arrangement, 
by which more lateral adjustment 
may be given. The sector is re- 
; placed by a T-square, the hlade of 
I which has a slot through which a 
' screw passes into the Siding bar. 
A second jointed rod is added, pass- 
ing through a staple in the slide, 
and by a screw in the latter the T 
is fixed as required. The staple 
must turn on a centre to accommodate itself to all positions of the 
T-square, and a second eye may ho placed on the opposite arm 
to allow the guide rod to he removed to that side, which is sometimes 
more convenient. The sector also may bo made adjustable as in 
Fig. 190, and clamped by a simple screw in the slot. Either of the 
Fits. no. above methods will allow suffi- 

cient range for small work, such 
as is likely to he the object 
of amatfiurs or those who add 
small saws to the foot lathe. 
The guide for angulai' pieces 
'^ may indeed be in many eases 
dispensed with by making use of patterns of wood chietly in 
the form of triangles ; these sliding against the parallel guide, and 
carrying the work with them, will answer well in a number of cases 
where other provision for such work has not been made in arranging 
the saw tiblo. It must be remembered, however, that in this case 
the length of the piece (supposing it to be the side of a picture 
fi-ame to be mitred) is limited to the space between the fence and 
the saw, which in the more perfect arrangement is an e\il plainly 
avoided. It may sometimes be necessary to cut pieces with various 
angles not in the same plane. By using the hinged platform, and 
adding a screw attached to tlie front of the box, and standing per- 
pendicularly, the front of the table can be raised to a given angle, 
but those who are likely to enter extensively into the cutting mathe- 
matical figures are referred to vol. ii. of Holtzapffel's work, where 
tho subject is fully explained and illustrated. The following 
remarks upon the proper speed of saws and sizes of teeth are 
copied from that work, and may therefore be relied on : — 

" The harder the wood the smaller and more upright should be 
the teeth, and the less the velocity of the saw. 
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" In cutting with the grain the teetli should he coarse and 
inclined, so as rather to remove shrods than sawdust. 

" In cutting across the grain the teeth should be finer and more 
upright, and the velocity greater, so that each fihro may be cut hy 
the passage of some few of the consecufiTe teeth rather than be torn 
asunder by the passage of one tooth onl}'. 

" For gummy or resinous woods and ivory, the saw teeth must be 
keen, and the speed comparatively slow, to avoid the dust becoming 
adhesive (hy reason of tiie heat engendered by friction), and thus 
sticking to, and impeding the action of the saw." 

By_ raising the platform so as only to expose a smaJi portion of the 
saw, it is easy to cut rebates, grooves for tongueing, and other -work 
of a similar kind. The above arrangement of hinged table facili- 
tates this application of the saw, 

Prbt Saivs to Mount upon the Lathk Bed. 

Convenient as tKe circular saw is when fitted as an adjunct to the 
lathe, its use is confined to pieces which are rectihneal. Curved 
lines cannot be cut hy its means, and as it must frequently happen 
that portions of the proposed work are composed of arcs of various 
dimensions, it becomes necessary to provide the means of cutting 
them out. "We may remark here, that although the circular saw, 
and that of which we are about to speak may be fitted to mount on 
the ordinary lathe bed ; it is better for many reasons to have 
a separate stand, made like that of the lathe, but smaller, and fitted 
with crank, treadle, and fly-wheel, to serve fur the various purposes 
of _ sawing, grinding, or polishing ; the latter operations especially 
soihng and tending to damage the lathe. Tho above description of 
the methods of mounting circular saws will answer for a separate 
stand, as will the following details of saws for curvilinear work. In 
respect of the latter we have to provide for the perpendicular motion 
of the blade, which is necessarily thin and narrow, and also for 
stretching the blade so as effectually to prevent it from bending or 
bucklmg —guides are not required in general, as the work is moved 
about by hand in all directions according to the intricacies of pattern 
to bo traced. For plain circular pieces, however, a very simple ex- 
pedient is sometimes used, which will be described in its proper place, 
when treating of Bei^ron's scie mecaniqtie. The guides for parallel 
motion are various, and a selection may be made from the following 
Fig. 191. No. 1 is the arrangement used hy Professor Willis, and 
detailed in Ifoltzapffel's work. A A are wooden springs, one above, 
the other below the platform B. C is a guide pulley, D an eccentric. 
The catgut band which gives motion to the saw may be passed round 
this, or aiSxcd to a metal ring as in the eccentric of a steam engine 
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—or may be attached to a ring slipped over the pin of a crank disc, 
as shown at E. This pin being adjustable, permits tho traverse of 
the saw to be regulated, which gives it perhaps an advantage over 
the first method. In the above the mohon of the saw is not truly 
in a right line, but the deviation in so short a traverse is unim- 
portant. The reader may, perhaps, imagine wooden springs a 
somewhat primitive expedient, but this is by no means the case, as 
they will retain their elasticity longer than metal one» when they 
are subjected to the rapid vibration which they are called upon to 
undergo. No. 2 is the parallel guide, used by Mr. Lund, and 




m'"^ 



described by Holtzapffel ; the metal springs, however, shown by 
the latter being]here replaced by indiarubber, which is now formed 
into springs of various sizes and powers suitable for onr present and 
many similar purposes. A, A, and D, here form guide pulleys, the 
saw, E, being suspended from the first by the two catgut bands, on tho 
ends of which are the indiarubber springs, F F. The lower end of 
the saw is attached to another catgut band which passes over the 
pulley, D, and thence to the eccentric or crank disc as before. The 
platform is at B, B. Number 3 is an mxangement similar to the 
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beam of Newcomen's engines. The are at the end of the oscillating 
rod, and from the furthest point of which the saw is suspended, forms 
the guide for parallelism. Underneath the platform the pulley and 
eccentric may he used as before, and the saw is raised by the spring 
attached to the arc as shown. It wOl be evident on inspection that 
this arrangement is similar in principal to the last,_as the arc forms 
part of a large wheel of which the centre is the point of oscillation. 
Watt's parallel motion, represented in the next diagram, is also suit- 
able, the saw being attached to the centre of the short link — the 
springs being so contrived as to act upon the ends of the longer bars, 
"With regard to the means of producing the necessary rapidity of 
movement, the above-described eccentric or crank disc can hardly be 
surpassed. In the saw patented lately by Mr. Cunningham, the 
disc is attached to the mandrel like a chuck, and the crank pin is 
connected to the oscillating rods that carry the saw by an intervening 
rod or link. 

The -whole is represented in Fig. 192, which is copied from the 
inventor's circular. There is a satisfactory parallel motion, and an 
indiarubber ball with a small tube attached is pressed at every stroke 
to blow away the sawdust. The whole plan and details are as good 
probably as can be devised, and as an addition to the lathe this saw 




is invaluable. Another form of mechanical saw to work with, tlie 
foot, but without any ily-wheel, is figured bv Beraeron, and is 
thence copied into Holtzapffel's hook, and would therefore have been 
omitted here were it not that the price of Holtzapffel's work places 
it beyond the reach of many whom it is specially quahfied to 
instruct ; and that the former is in French and has not been trans- 
lated. Therefore, as the arrangement of saw is exceedingly good, 
the writer has determined to introduce it here. Its construction is 
simple enough to be within the reach of any amateur in carpentry, 
and the only metal work required consists of a few iron rods screwed 
at the ends, such as the village blacksmith can readily supply. The 
saws are precisely those sold as turn or vreb-saw blades. It must be 
^understood that the use of this tool is not the same as that to which 
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fret or buhl sa-ws aro applied, but merely tlie cutting of boards in 
strips or curved pieces, such, as the felloes of small wheels, circular 
plates to bo finished in the lathe, as bread platters, or such other 
curvilinear works as the chair or pattern maker is accustomed to cut 
out with .the several sizes of frame saws. 

A, B, Pig, 193, is a stout bench with cross bar, C, underneath, 
cut away to allow of the movement of the treadle and its rod. On 
thetop of the bench is a pillar, D, to support the spring bow E, by 
which after depression the saw is raised to its original position. F, 
F, and G-, G, are guide rods (net continuous) . The lower ones are 




fixed to the cross bar, c, and undt,r ide of the bench. The upper 
form the sides of a rectangular frame H H of which the top and 
bottom bars of wood are dovetailed at thu back to slide up and 
down the chamfered bar behind them K The frame thus allows 
of being raised or lowered, not onlj to suit work of various thick- 
nesses, but also to act as a stop to pre\ eat the s iw from lifting the 
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■work as it ascends. The lower bar is extended on one side as in tlio 
figure, and is divided into inches, and on this graduated part is a 
elide with a point below, -which can be fixed by a screw. This is, 
as the drawing plainly shows, intended for the guidance of the wood 
in cutting circular pieces. The saw is similar to the ordinary framed 
saw used by chair makers, but has two blades, and one central 
stretcher. The saw for curved work is narrow, that for straight 
cutting is broader. Near the latt«r a parallel guide is fixed, as 
described when treating of circular saws. This simple contrivance, 
although planned so many years ago, is of great value, and deserves 
to be far more generally known. To the joiner and cabinet-maker 
it would form a most useful addition to the usual tools of the work- 
shop. , 
Akin to the circular saw are the various revolving cutters used 
either for the purpose of ornamentation or for grinding, such as 
circular files for flat surfaces, in which the teeth are cut upon the 
face or tool-cutters of particular sections for cutting the teeth of 
wheels, in the manner already described, to which may perhaps be 
added milling and embossing tools, although the action of the latter 
is rather that of a revolving die by which the work is stamped or 
indented with the pattern formed upon the edge of the cutter. The 
small grindstones and emery laps belong also to this section, as 
their action results from the abrasion of the material by means of 
the combined cutting power of innumerable small points or mmm- 
ture teeth formed by the particles of emery or other matenal 
attoehed to the surface of the laps. 

Most of the steel cutters may be made by the amateur, the metal 
being turned to the required shape and the teeth cut by small files 
or punches while the material is in a soft state. The httle discs are 
then hardened and mounted, by a central hole previously made, on 
suitable spindles, the latter being cither attached at one end to the 
mandrel as arbor chucks, or centred at both ends and driven like 
miniature circular saws. The ornamental cutters for embossing, 
Fig. 193b, a and B, are tunied to the form of short cylmders, and 

Fig. 193n 




the patterns cut by punches. These and the milhng tools are 
mounted alike, Fig. 194. The rest is placed a sliort distance from 
the work, and the tool revolves against it. Some pressure is neces- 
sary to imprint the design, and this is easily obtained if the cutter 



Hosted by 



Google 



134 THE lATHE AND ITS USES. 

wheel is placed so as to attack the work below the axis ; the rest 
thcQ becomes a falerum, and the shank and handle of the tool 
acting as the long arm of a lever supply the required force with little 
exertion on the part of the operator. In this way the milling is 
done on the edges of scrsw heads, and the embossed patterns on soft 
wood boxes. It is not easy to understand how the patterns in these 
cases are produced clearly without one part cutting anto and effacing 
another, unless the size of the work is exactly a multiple of that of 
the tool. The error is plain if the work is stopped exactly at the 
end of the first turn, but in sneccssiye revolutions this error becomes 
gradually obliterated, and the pattern is eventually impressed clear 
and well defined. The same shank is arranged for different patterns 
of wheel-cutters, as the pin which forms the central axis is readily 
withdrawn and is made to suit the holes in several sets of discs. 

By the aid of the above simple tool a neat finish is readily given 
to many small works in wood and metal. A modification of the 
beading tools is here shown very similar to the screwing guide 
already given, but made with fibred instead of sharp- cutting edge. 
This was communicated to the English Mechanic, Wov. 2, 1866. K, 
195, is the guide which is placed on the handle A, B, 0, D,and fixed 
jgj hy screw F. The mark i 

the guide, is placed aga 
the rim, A B, which is gra ■ 
duated and numbered. Each 
figure, as it is brought up 
^S f and placed opposite i, wiilcut 

^ a different ])attem when the 

^Iai guide is fixed. The tool must 

^^JJi be held very firmly on the 

rest (the bottom of the 
guide G, H, being flat, is carried on the rest), the tool is ad- 
vanced to the wood. The tool must be worked very steadily ; but 
with a little practice, any amateur will soon use it perfectly, and 

Eroduce many very pretty patterns. It is evident that provision is 
ere made for placing the cutter at different angles to the work, by 
which means the circles of patterns may be traced spirally and in 
other positions varying from tiie ordinary one at right angles to the 
axis of the work. 

The laps alluded to, which are to be mounted on spindles like the 
circular saw, are composed of wood and metal of determinate forms. 
First, there is the thin sheet-iron slitting wheel used by lapidaries, 
and which, when charged with emery, or sand and water,_ forms the 
nearest approach to the circular saw. It in, in fact, the circular saw 
of the stone worker, the ordinary saw used in their trade being a 
flat blade without teeth, stretched in a wooden frame and similarly 
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fed witb sharp sand and water in lieu of being made with teeth, the 
latter being replaced by the grittiness of the matenal. The ciroiilar 
plate of iron, brass, or lead alloyed with antimony, mounted on a 
spindle vertically, is used in a similar manner for grmdmg flat 
surfaces with the aid of emery, crocus, oilstone powder, and^ other 
substances, and the same is used edgewise for other work, as gnndmg 
and polishing tools, the section of the lap being such as will form 
the article required by reproduction of the revised plan of its own 
edge. Thus a lap runmng horizontally with a convex edge wiU 
produce the concave form required in beading tools, the latter, how- 
ever, are more conveniently ground on brass cones mounted hse the 
arbor chucks used for turning washers, rings, &c. The face of the 
tool or ilat side is held towards the small^ end of the cone, and the 
latter is armed with flour emery. See Fig. 196. 



Before describing the eccentric and other compound chucks, a few 
examples will be given of the method of turning some of those forms 
in which the circle does not appear, where, in short, the boundaries 
of the figures are straight lines. It seems at first sight imposable to 
produce in the lathe by any simple means such solids as are formed 
from squares or triangles, of which tho cube or die is the most common 
and most generally understood. This can, however, be accomphshed, 
and a number of mathematical problems may be clearly demonstrated 
to the eye by such works skilfully made in the lathe. In this kind ot 
work it is absolutely necessary to strive after perfection. In short, 
as Bergeron rightly says, the work imperfectly done is simply wortli 
nothing at all ; but when accomplished with exactness, nothing can 
be more worthy of a place in a cabinet of curiosities. The usual 
method of turning a cube is by shaping it out of a perfect sphere, 
but as the latter can hardly be made without a special slide rest 
made for the purpose, a method of turning the cube by hand alone 
wUl be given; the foundation of it being that which the lathe so 
readily produces, namely, a cylinder. By far the most proper 
material for the work in question is sound boxwood, and special care 
is to he taken to keep all angles as sharp as possible, and theretore to 
cut clean with sharp tools, and to avoid as far as possible tJic use ot 
sand or glass paper. Fig. 197 shows a square described ma circle. 
The non-mathematical reader may be told to draw through the centre 
two diameters at right angles to each other, and to complete the 
square, as in the figure, by joining the extremities Ihe largest 
square that is possible to be drawn in the circle is thus described. 
This square ^viU form one face of the cube, and the diameter ot the 
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piece of wood must be regulated according to the proposed size of 
the finished work. It is evident that this diameter is equal to the 
line drawn from comer to comer called the diagonal of the square. 
Now, ill turning a ball or sphere, a cylinder would be turned of the 
exact length of A, C, because every measurement taken on a 
diameter of the sphere would be of that length. In the present 
case, however, the cylinder must he of the same length as the line 
A, li. Turn, therefore, with great care a cylinder of any desired 




size, gauging it carefully with the callipers and squaring off the ends 
truly. On one end, in which the centre point just remains visible, 
draw diameters and construct the figure 197. Turn out a chuck to 
fit it exactly, and let the bottom of this chuck be truly square. Take 
the precise length of the line A, B, with finely pointed compasses 
that can be fixed with a screw, and measure off the same, and mark 
it on the side of the cylinder. When the figure is placed on the 
chuck, a mark must be traced round it at this point. A, B, Fig, 198, 
and this must remain to the end. It may be made with a hard pencil 
or steel scriber, and, though distinct, must he very fine. It is at 
this line the wood wdl have to be cut off, but in this operation keep 
beyond it so as not to erase it. While the piece is m the chuck, 
rule lines, as E, G, from the points C, D, E, F, 198. Bisect also 
the length of the cylinder by the line, H, K, also finely drawn. 
Draw two more diameters, as shown by the dotted lines bisecting 
the sides of the cylinder, which is now divided round its cii-cum- 
ference into eight equal parts. The lines, E, G, &c., can be ruled 
along the edge of tlie rest, or, if the latter is untmg, the cyhnder 
may be laid on a plane surface, and a scribing block, or gauge, Eig. 
199, may be drawn across it, or, lastly, a small steel square may be 
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used J one part being carefully placed on the lines at the end of the 
piece in Euccession, the other part will lie evenly along the side, and 
will form a ruler by which to work. A division plate on the latho 
pulley will facilitate the above measurements, but they can be readily 
made without it, and once carefully marked, all the guides required 
for cutting out the cube will be complete, and the work can be proceeded 
with, with confidence and decision. Proceed, therefore, to cut off the. 
piece at A, B, with a parting tool, but with the precaution already 
named of not erasing the line by so doing. Kow prepare a_ chuck 
which will take the piece lengthwise, Fig. 199^ and insert it in that 
position to the depth of the diameter so as to hold it securely, and 
the central line mil show whether it Hos evenly (which is, m fact, 
the use of this Hne). If even, a point-tool held on this line will 
form a mere dot upon it ; if uneven, it will make a circle as it 
revolves. Place the rest across the face of the work, and, begmning 
at the centre, cut carefully towards tbe outside until you have cut 
away the wood as far as the line. A, B. You will thus complete one 
face of the cube, and an inspection of the end of thepiece, shown 
black in the sketch to show the quantity removed, will prove that 
you thus produce a right line, C, D- Take out the work, and reverse 
it, and operate similarly on the opposite face ; but in every case do 
not quite obliterate the lines first marked as guides. You hare now 
a piece shaped like Pig. 200, A and B, and must make a smaller 





chuck to hold it ; you have then to cut away in a similar manner 
the remaining pai-ts of the cylindrical portion, and the cube will be 
complete. To finish the sides more neatly, lay upon the table the 
finest sand paper, and tack it at the comers, and with gentle move- 
ments work down precisely to the guide lines. This requires 
extreme care, for if once the piece is but in the slightest degree tilted 
up, an angle will lose its sharpness, and the beauty of the work will 
be marred. Hence we recommend to cut with sharp tools, instead 
of trusting to the finishing process. To cut, however, exactlt/ to the 
line is very delicate \york, and to the loss practised hand the use 
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of the sand paper on the faces in succession may be the necessary 
expedient. The main secret of sharp edges in works of wood and 
metal is to finish with hard substances, as emery stick or glass paper 
glued to a piece of wood, or the same nailed on the heuch, and to try 
always to work on the centre, leaving the edges or angles to take 
care of themselves. AVTien the reader has made a cube, as above, 
that will bear delicate measurement, he will be more than usually 
gratified, and will be qualified for still more difilcult work. A chuck 
figured by Bergeron, Fig. 201, is very convenient, as it holds the 
work truly central ; the jaws work simultaneously by a right and 
left-handed screw as in the die chuck. It is, however, perfectly easy 
to do good work without it, but the chucks should be carefully made, 
turned very fiat at the hottom, with side truly perpendicular. A 
little extra care bestowed upon chucks will save many disappoint- 
ments, and conduce to good work. The formation of a four-sided 
solid, consisting of triangles solely, in the lathe is a work of difficulty, 
owing to the impossibility of fixing the work satisfactorily in an ordi- 
nary chuck. Tho natural way to fyrm such a solid is to turn a cone 
A, i}, Pig. 202, and on its base to mark a triangle of the required 
size. It is then necessary to place the cone in a chuck, so that the 
ends of one of the lines thus marked and the apex of the cone are 





precisely level with the surface of the chuck, as shown in Fig. 203. 
But it is evident that adequate support is not thus obtainable. The 
apex of the cone cannot, in point of fact, he inside the chuck at all, 
as it is necessary to cut clean to its extremity, and even the base of 
the cone is imperfectly held at two points. Hence it becomes neces- 
sary to make use of " turner's cement," and to imbed the work fairly 
in it, while both are warm, to such a depth as will hold it securely and 
still allowthe guide lines to be seen. The latter should he carried 
from the three angles of the triangle marked on the base to the apex. 
On the whole, this is the easiest method of fixing such work in the 
lathe; and if the piece is itself wanned before being placed, there 
will be time to adjust it precisely before the cement is cold. To do 
this, place tho rest parallel to the lathe bed, hold a pointed tool 
steadily upon it, and note whether, as the work slowly revolves, the 
three points in question, viz., tho two angles of the fnangle and the 
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top of the cone, are in one plane. When they are so placed, the 
rest is turned to face the work, and the material is carefully cut away 
till the gauge lines are just reached* A pyramidical solid with a 
square hase may he similarly turned. The following is the method 
of preparing the above turner's cement :— Burgundy pitch ^Ib.; 
yellow wax, 2oz. Melt together in a pipkin, and stu- in :ilb. ot 
Spanish white. When the whole is well mixed, pour it out on a 
marble slab and roll it into sticks. Fme brickdust, whiteing, or 
any similar substance finely pulverised, will answer equally well to 
add to the pitch and beeswas. This cement is very useful, as it will 
hold the work firm enough to turn carefully, and nevertheless a alight 
blow will loosen it. To clean it off, warm or dip the work in Jiot 
water and wipe quickly with a piece of cloth. The ahove_ is torn 
the "Handbook of Turnhig," the author of which has copied trom 
Bergeron both the recipes given in his work ; the one here described 
is stated to be specially serviceable in cold weather. It is perhaps 
rather less brittle than the first of Bei^eron's, and for this cause is 
the best for general use. Holtzapffel sells this at one shilling the 
stick, which is of convenient size and generally of excellent quality. 
Bergeron gives a method of turning pilasters or balustrades, which 
is of great ingenuity, and applicable to work of various sections. The 
rectangular and triangular sections illustrated are not, indeed, stncUy 
rectihneal figures, as the sides of the balustrades thus formed are not 
flat hut rounded surfaces ; they are, however, sufftciently cumus, 
and when well turned are interesting specimens of lathe work. Ber- 
geron's description relates to the pole lathe, or to work mounted 
between two centres with a pulley cut on the work itself to receive 
the lathe cord. The ordinary method of mounting on a toot-lathe 
will, of course, be much better and the whole operation of more easy 
performance. Let it be required to turn a moulded pillar or balus- 
trade of the section Fig. 204, viz., a triangle with slightly curved 
sides. A piece of wood of the requisite length is planed up accurately 
to a triangular form, or, as it generally happens that a set of such 
pilasters are required, a number of such pieces are prepared which 
must be accurately planed to the same size, for which purpose a 
gauge or template. Fig. 20 », should bo made use of. Six or eight 
of these, if not too large, may be operated upon at the same time ; 
but as six pieces of two inches across each face require a cylinder of 
about eight inches diameter, the number must depend on height of cen- 
tres. The larger the cylinder, however (which, in fact, forms a chuck), 
the more nearly will the sides of the finished work approach to plane 
surfaces, as they will form arcs of a larger circle. Let a cylinder, 
then, be turned of sound wood with a reduced part at one end so as 
to form a shoulder. Divide the circumference into twice as many 
• "Witt the univereal cutting frame this kind of wofk is much more readily 
accomplished. 
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equal parts as there are pieces to bo turned, the divisions being equal 
to one of the sides of these pieces as measured in a cross section. 
These divisions are to mark the positions of the grooves or channels 
in ■which the triangular strips are destined to lie. Half the circum- 
ference will he so cut out, the alternate divisions being left. Thus, 
to turn four pieces, each two inches wide, a cylinder of sixteen inches 
will he required, affording four grooves two inches wide, and four 
intermediate pieces forming the partitions between the grooves. The 
latter must, by means of the saw and chisel or other tools, bo made 
to receive the strips exactly, and the ends of the latter being carefully 
squared off, are to be made to rest against the plate C, I'ig, 200, 
which is cut out and screwed against the shoulder, after the above- 
mentioned grooves have been cut. The whole are then secured by 
two rings, with screws. Probably the stoutest indiarubber rings 
now made would answer as well as the iron clamps in Eergeron's 
description. Lay the strips in their places, but as they are flat they 
will not form part of the cylindrical surface, but will lie lower, as 
Fig. 207, or higher, Fig. 208 ; the latter is the best, and the pieces 
may, for this cause, be cut out a trifle deeper than ultimately require a 
and they may be planed down a little to remove the angles and as- 
similate them to the cylindrical surface. The whole may then be 
turned together so as to form a plain cylinder, the clamping 
rings. Fig. 209, being shifted when requisite. The whole is now to 




be formed into a balustrade, but as the proportions of the mouldings 
of such a large cylinder would not suit the small pieces, the hollows 
must be less deep, and the raised parts less prominent than they 
would ordinarily be made. The clamps are now to be loosened, and 
the pieces reinserted with another face upwards, the flange or plate 
against which their ends rest forming a gauge or stop to ensure their 
position, without which precaution the moiildings would not event- 
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ually meet at the angles. In cutting a fresh side the utmost care is 
requisite, for if the ^I'ork on the original cjjUnder is cut by the tool, 
it will be impossible to restore it, and the work will be spoiled. In 
replacing the strips, let tho finished part He below, so as to come 
first in contact with tho tool, by which the_ angle will be clean. 
Extra care is for this purpose required in cutting the last aide. It 
appears to the writer that another precaution should be taken which 
Bergeron omits, namely, to arrange the mouldings so that certain 
parts are left of the original size of the wood, in order to retain a 
certain number of points of contact with the sides of the grooves, so 
that the strips shall not fali deeper into them than at first. The 
extremities of the strips should certainly not be left smaller than the 
central portion, or the pieces will rock on the latter while in process 
of being turned. The two ends, therefore, should be allowed to 
retain their original triangular form, forming base and capital of the 
pillar, or the pattern may be so planned that, after the extremities 
have been left as supports they may be cut off when the work is 
complete. Care must be taken, in working as above, to have tho 
cylinders so large above the estimated size that the inner apices of 
the triangles do not nearly meet at the centre, else the whole chuck 
would be very weak and spHt into triangular strips. Tho lathe 
called a spoke-turning lathe would accomplish this kind of work m a 
far more easy and speedy manner. The balustrade would have to 
he made by hand fs a pattern, and cast in metal, and any number 
could be produced precisely similar. The latho in question is on the 
following principle -.—The frame carrying tho tool (a set of revolving 
gauges) is made to oscillate backwards and forwards to and from tho 
piece to he operated on. This is accomplished by its having at- 
tached to it a roller or mbber working against the cast-iron pattern 
placed parallel to the work, and below or one side of it. The rubber 
and frame are kept against the pattern by a strong steel spring. Iho 
cutters also travel in a direction parallel to the axis of the piece. 
Hence any elevated part of the pattern causes the tool to recede trom 
the work in a corresponding degree, and a hoUow allows a nearer 
approach of the tool. Thus, as the tool is carried by a screw slowly 
from end to end of the work, it is made to advance and recede in 
esact correspondence with tho form of the pattern. An immense 
deal of work is done in this way, such as balustrades, spokes ot 
wheels, the long handles of the American felling axes, and similar 
irregular forms. . . . ., 

Tho princwlc, indeed, is not new, as the rose engine is a similar 
tool, and, so long back as Bergeron's time, pattern plates were used 
giving any desired motion, endlong or otherwise, to the tool, or, 
which in effect is the same, to the work to bo operated on. 
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TURNING SPHERES. 

We must now recur to the sphere of which we have already 
spoken. The method previously given for producing it is not suffi- 
ciently accurate, although a very close approximation can thus he 
made to the perfect figure. It is probably impossible without special 
apparatus, rendering the tool independent of the hand, to turn out 
au absolutely correct sphere — indeed, it is a sufficiently delicate 
operation, even with the following or similar apparatus. For ordi- 
nary purposes, indeed, where the object is simply to produce a cro- 
quet ball, a spherical box, or a globe to be afterwards covered with 
paper, or any such work, the plan already given will generally suffice, 
and, indeed, is very extensively used. Some practised workmen, too, 
will, without even the aid of ruled lines, turn out spheres of 
average excellence by the eye alone, aided by a template. When, 
however, it is proposed to hollow out a sphere so as to leave a mere 
shell of |in. or less, and perhaps include a number of such shells one 
within the other, and a star in the centre of all, it evidently becomes 
necessary to work with greater accuracy, and still more so with re- 
spect to billiard balls, in which even the slight variation caused by 
increased temperature will seriously affect the result of the most 
skilful play, and cause the very best players to fail. The principle 
of the spherical rest is displayed by the diagram. Fig. 210. 
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■ A is the chuck carrying the hall to be turned, of which C is the 
centre. In a right line with the latter, and below it, is a pin iised 
to a block between the bearers of the lathe, and on this the arm, D, 
turns. The latter carries a tool-holder in which a pointed tool, E, is 
fixed. The point of this tool will evidently move in a circle, when 
the arm is moved by means of the handle, D ; and, as the centre of 
the circle is exactly under that of the proposed sphere, the latter will 
be correctly shaped when the lathe is put in motion. Fig. 211 gives 
another view ot the tool-holder. It is essential that the point of 
the tool should be in a line with the centre of the lathe mandrel, so 
that it shall act on a diametrical plane as it is carried round the work. 
Such is the principle upon, which a practically useful tool for turning 
spheres has to bfe arranged. 

The faults in the above simple machine are many. In the first 
place no provision is here made for the advance of the tool towards 
the work. In the second place the requisite firmness and stability 
cannot be obtained by merely causing the bar to revolve upon a centre- 
pin ; and thirdly, as the tool post is fixed to the horizontal bar, the 
diameter of the hall must be limited. In point of fact, therefore, 
the above arrangement would not answer, and it is only described in 
order to illustrate the principle of all inventions for the production of 
spheres in the lathe. To give steadiness of action the pin forming 
the centre of motion is connected with a circular metal plate truly 
turned, upon which a second similar plate works, and to the latter is 




attached the tool-holding apparatus. It is difficult to make choice 
of a circular or spherical rest so as to give it precedence, since most of 
the patterns ordinarily made are good. To obtain the requisite 
movement is, indeed, by no means a matter of difficulty ; and one or 
two adjustments in respect of the height and radius of the tool being 
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provided, a very simple apparatus will answer the purpose. To com- 
mence with Bei^eron's, which, though venerable, is by no means ineffi- 
cient. This is represented in Figs. 212 and 213. A, B, is the base, the 
tenon, B,acciirately fitted to slide between the bearers of the lathe, the 
whole being held down as nsual by the bolt and nut, c. The top 
part of the base is surmounted by the accurately faced plate 214, on 
which a side sectional view is given in Fig. 215. This is fastened 
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to the base plate (which, in Bergeron's description, is of wood) by 
four countersunk screws. It is turned with a recess, so that the 
outer part stands up in the form of a rim, and from its centre rises 
a conical pin, b, the upper part of which is first octagonal, and then 
rounded and tapped. . It is this strong pin which forms the centre 
of motion, and it must stand with its asial line precisely in the 
centre of the iatho bed, so that if the plate were slipped close to the 
poppet head this line would bisect the nose of the mandrel. This is 
essential in all patterns of spherical slide rest. Upon the lower 
circular plate rests that represented in Fig. 21G, A and B, the latter 
being the sectional representation. This plate is drilled in the lathe 
with a central hole, the lower part conical to fit the pin in the hase 
plate, the upper part countersunk as in the figure, to receive the 
octagonal part of the pin and the nut. The projections fi, and b, in 
B, represent the projecting rim, a, in the Fig. 216, A, and this is 
made to fit very nicely within the rim of the lower plate, while the 
adjacent part, c, rests upon the rim itself. The accuracy of thcso 
bearing surfaces is of the utmost importance. It is evident that 
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this arrangement is calculated to give great stability during the 
revolution of the upper part of the rest, which is fixed securely to 
the plate last named. This plate has a hollowed edge cut with a 
set of fine teeth to be acted on by the tangent, screw D, Pigs. 212, 
213, and shown in Fig. 217 on a larger scale. The bearings of this 
Bcrew are attached to the base plate, and the screw is prevented from 
moving endwise by collars as usual. 




On the upper surface of the top plate are fixed parallel bars 
ebamfered beneath like those of a slide rest, and between these the 
tool holder slides, the advance of the latter being effected by a screw 
precisely as in the slide rest already described. In the plan of this 
instrument, as seen from above. Fig. 218, A, B, are the bars. The 
tool is seen in position at C, the tangent at I). A scale is attached 
to the sliding part of the tool holder for determining the size of the 
sphere. The tool is again seen in position in 219, and detached in 
220. In Bergeron's description of the above- spherical slide rest 
the method of using the apparatus is thus described : — " Commence 
by placing in a chuck a cylinder ol" some sound wood, and reduce it 
to a convenient diameter, which should he a little greater than that 
of the proposed ball. With the gouge work down this, and give it 
roughly the form of a ball attached to a cylindrical base." This 
base serves to sustain the bail during the operation, and the form of 
an inclined plane is to be given to it where it is attached to the ball, 
as seen in the drawing, to facilitate the passage of the tool. After 
this preliminary work, place the instrument on the lathe bed, and 
cause the tool holder to advance by means of a screw (the one 
attached to the lower slide, not the tangent screw) until, reckoning 
from Oin., the starting point, the index attached to the sliding part 
has travelled over the graduated divisions of the scale, so as to 
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denote the size of the ball m its present lotigli stite Then slide 
the instrument along the lathe bed, until the tool, auiurately 
adjusted as to height, just touches the ball it the quarter circle. 
Ihis will be bettei understood 
bj tho diagiam Fi^ 221, in 
which A B, are the lathe 
heirers , C, the tool m position ; 
3> the biU, E, the chuck or 
the base of the cj hnder Hav- 
ing previously determined the 
size of the finished ball, the 
work may now he carefully 
begun by clamping the rest underneath the bed, and mahmg use of the 
tangent screw. Little by little the work is to be reduced, taking 
care not to cut too near the base on which the ball is yet earned. 
This base is to bo cut away httle by little as the tool comes round, 
and at tho last cut the hall will drop off finished, and it is not to be 
further touched with sand paper or other material. Hence, as it 
approaches tho finish, the tool must fae delicately^and steadily made 
to traverse, so as to leave a finished surface as it advances. Bei^eron 
adds certain precautions as foUows :— " If the material is very rough 
from tiie gouge, so that at any point thejool is hkely to meet with 
such resistance as would endanger the work, such part may bo 
pared down again by using the machine as a common rest for 
gouge or chisel ; for the apparatus once arranged should not be 
altered nor tho fixed tool shifted until the>ork is done. The tool 
throughout is to be advanced very gently forward at each turn by 
means of the screw, which causes the parallel movement, and the 
tool is to be accurately adjusted so as to be exactly in a hne with 
the centre of the mandrel ; it is also to be very keenly sharpened, 
and even poHshed." The first impression given by an inspection 
of the above figures is that the ball would be liable to drop off 
before it could be fairly severed by the tool. The writer determmed 
to test this objection personally. He selected a piece of sycamore, 
which is very fit for the purpose, and useful as a kind of medium 
between hard and soft woods. A ball was turned by hand from 
this material having a diameter of about two inches. The neck by 
which it was held was retained of the size of a cedar pencil during the 
final shaping of the rest of the ball. It was of course not thus 
reduced until the ball was nearly sphericaL Gradually the neck 
was cut away until it was perhaps as small as the lead of a pencil, 
yet still the ball retained its position, and the final stroke cut it off 
truly and tolerably cleanly,E,212 and 213. It is really astonishing 
how small a portion of sound wood will retain a ball so turned, but 
the lathe should not be allowed to stop, else the tendency to hang 
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down or sag would overcome the sustaining power of the fibres. 
Bergeron states, indeed, plainly, that the process answers satis- 
factorily, and as a man of large espcrisnco his opnion i^ eertiinly 
reliable. Nevertheless, since sand papering or after process is to be 
eschewed, it does appear to the wnter that the final cut would 
leave a minute portion untouched teijuiring to be afterwards 
removed. Not having one of the rests in question the writer's 
opinion is to be taken quantum valeaf. The spherical rest more 
commonly used is that represented in the "Handbook of Taming," 
since it is necessary not only that the machine should be effieieut for 
turning a sphere, but likewise applicable to the ornamentation of 
the same by the revolving cutter and other apparatus used in Buch 
processes. This and some other forms will presently bo described, 
and also an ingenious adaptation of the ordinary slide rest by means 
of guide pieces or templete to work of this character. A very good 
form of chuck for holding spheres during the operation of hollowing 
them out or forming stars or cubes within them will, however, be 
first introduced hero as described by Bergeron. It will be at once 
seen how simply and efficiently a ball can be thus held during such 
processes. 



nC22E. 




Fig. 323 represents a chuck for holding balls, A being a sectional 
view, B an elevation. In the first, b, b, represents the body of the 
chuck, made as usual to screw on the mandrel. At a, the chuck is 
formed with a shoulder like an ordinary box. This part of the chuck 
is to he hollowed out to fit the ball on which it is intended to operate. 
On the side of the chuck at h, is to be cut a screw of medium pitch. 
Mounting another piece of wood in the lathe a kind of cover, c, c, is 
now to be made to fit over the body of the chuck like the cover of a 
box, but hollowed out to the curvature of the hall. A ring of brass 
or wood of section D being screwed on the inside to the pitch of the 
male screw on the outside of the chuck will hold the three separate 
parts of the apparatus firmly together. Let them be thus arranged 
and finished as one piece on the mandrel. Afterwards drill a hole 

L 3 
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in the centre of the part which forms the cover, and enlarge it so that 
its diameter shall slightly exceed that of the openings necessary to he 
made in the ball for the purpose of hollowing out and forming within 
it stars, or lesser spheres, box, cube, or other design, at pleasure. In 
this chuck the ball will be held not only centrally but securely. It is 
of course necessary to have a chuck specially made for each different 
sized ball, but when it is considered that such things as these are 
merely turned as curiosities and to prove the capabilities of the work- 
man, it is not probable that more than two or three sizes of chuck wiU 
be needed, and the difficulty of making them is not great nor tho 
necessary expenditure of time, either. They shoidd be made entirely 
of sound boxwood, and so arranged as to the size of the respective 
parts that when the ball is inserted and the cover placed on, the latter 
shall not quite reach the shoulder on the base of Uie chuck. In the 
spherical rest of more modem times the principle of that already 
described is almost necessarily retained. It is figured in 223. The 




sole A is formed like that of an oidmary hand rest, so that it can be 
advanced across the lathe bed, and secured by the nut and screw- 
underneath as usual. From this rises a central circular plate, which 
need not be more than a quarter of an inch thick, but turned truly 
flat, that it may be parallel with the surface of the lathe bed. From 
this rises the conical central pin upon which works the plate B, the 
edge of which is racked to bo moved by the tangent screw C. Across 
this circular plate is securely fixed the chamfered frame D surmounted 
by the part E which carries the socket and tool receptacle, the details 
of which will be entered into when describing tho rest for ornamental 
work.* 

* The drawing shows a band at S encompaesing the screw. Ti.is is an error, 
as the whole upper part, including this screw, is made to revolve by nieana of 
the tangent screw. 
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The method of turning from a pattern acting on the tool has heen 
alluded to. In some cases a similar method is pursued, in which the 
hand supplies the place of automatic machinery, an instance of this 
13 the application ofpattern plates or templets to the small slide rest 
now to be described, by which not only parallel or spherical work 
may he done, hut the elevations and hollows in moulded work may 
be followed without difficulty. The pattern plates can he made hy 
the amateur or workman so that not only is no extra cost incurred, 
but any desired form can be given to the work and as many dupUcates 
made as may be requisite. The simple slide rest itself is represented 
in Fig. 224. The lower iron or steel frame is rectangular, chamfered 




underneath, and is cast with a projecting part B undeincath to 
the socket of the hand rest. Thero is, therefore, no sole or saddle 
required, and the height is adjustable at pleasure to suit 3, 4 or 
5-inch centres. C is a plate of brass, cast with one V-piece similar to 
D, the second E being removable at pleasure, or both V-pieccs or guide 
bars may be attached by screws. They are attached by two or three 
sertiws passing thi-ough oval holes in the plate and tapped into tho 
bar, so that a Httle play to or fro is allowed, by which they can be 
adjusted to grasp with more or less friction the iron bevelled frame. 
They are kept up to their places hy a pair of large headed screws 
tapped into the edge of the brass plate and marked e e, in the draw- 
ing of the rest. On the top of the brass plate is fixed in a like 
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manner another pair of chamfered bars similar to those of a slide 
rest for metal, but in the ornamental tui'ning slide rests, where light- 
ness and accuracy are more needed than strength, the parts are pro- 
portionally smaller. The frame, for e]!ample, may be six inches or 
six and a half inches in length by two in width, the brass plate two 
inches square, or perhaps two and a half by two, the longest measure- 
ment in the direction of the upper guide bars, between which the 
tool receptacle will slide. This will be quite large enough for a five- 
inch lathe, although the measurement may be more or less if desired. 
If taken as above, the iron frame may be half an inch deep and the 
face of each side of similar size, leaving one inch between, in wh:ch 
the screw will lie. 224 E shows the under side of the ffame with a 
cross piece to which the part, B 224, is attached. The guide bars for 
the tool receptacle may bo similarly small and light. If the plate is 
Jin. thick and two in width the bars may be ^in, stuff before being 
bevelled, the attaching screws can then be Jin. or 3-16in. in the 
shauk, the heads being large and flat, and not countersunk. It is 
probable that many amateurs would like to attempt such a rest 
themselves, hence we have given the above details. IVe must 
however, warn them that as the above is for omamehtal turning, 
where accuracy is of the utmost importance, great care must be 
esercised in tlie work, and the various parts must be flttod to tho 
utmost perfection. The upper face of the lower frame must he 
quite level, and the sides quite parallel, and the upper or cross slide 
must be fitted precisely at right angles to it. Above all, the screw 
hy which the upper pai-t is advanced in either direction requires 
great precision. It should be made with a fine thread deeply cut, 
and must fit its nut under the hrass plate, D, without shake. The 
nut itself should be long, and must be carefully bored and tapped ; 
it should be also sawn through its length underneath, to give it a 
spring, so tliat it may grasp the screw tightly yet easily, and this 
will also compensate for wear. This will be understood when it is 
stated that the milled head by which the screw can be turned is gradu- 
ated round its circumference, as is also tho face of the bed or lower 
frame of the rest. Hence to give the head a turn, or half, or a quarter 
turn, must draw the sliding plate exactly the same distance to or firo, at 
whatever part of the frame it may be at the time. This necessitates 
all the threads being precisely alike. [We say precisely with a cer- 
tain mental reservation, for, strictly speaking, perfection is hardly 
possible, and the skill and science brought to bear upon screw cutting 
when perfect work has been necessary, as for asfronom.ieal instru- 
ments, would hardly be credited, so extremely difficult is this part 
of the mechanical art.] It would be better fur the amateur to get 
the screw and nut cut oy Holtzapffell, Munro, or other first-class 
maker, who has the requisite means and can command the highest 
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skill. Between tte upper guide bars are fitted various tool recep- 
tacles. The only one which need as yet be spoken of is that which 
holJs the little inch-long tools for ordinary ivork or for use with the 
eccentric chuck. This consists of a brass plate bevelled to fit the 
chamfered bars, on the end of which is a small pieco of steel with a 
rectangular hole and set screw, as seen in the drawing marked X. 
This plate has a tailpiece of rather thicker metal, through -which 
pass two set screws, which regulate tlie depth of the cut to be made, 
their points bearing against the end of the brass plate on which this 
tool receptacle works. No screw is attached to move this upper 
ehde, but a wooden handle projects from it at right angles to bo 
moved by hand, or a lever Y is made use of. This has two pro- 
jecting pins, the front one taking one of the holes, 1, 2, 3 of the slide, 
the other one of a set of similar holes in the top of the chamfered 
bars. By this the slide can be advanced with ease and great steadi- 
ness. "We now come to the pattern plates or templets F, alluded f o. 
These are formed of sheet iron about l-20in. to l-16in. thick, and 
must be long enough to reach from one end to the other of the iron 
frame A, underneath which at each end are two holes a a, Fig. 224 
B, to receive screws by which the templets asc attached by means of 




the slots, I) h Th(, outer edge a rf templet is the pattern to bo 
copied. The dotted lines m Tig 2-3-i show a plate in position. The 
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e of the tool holder to be used has a projecting sind, or is 
made with a screw with or without the roller seen at H, and this is 
kept in contact with the templet by the hand or by a spring, so that 
when the slide traverses the lower frame the tool-holder necessarily 
follows all the curves of the pattern plate. An inspection of K 
will make it evident that the projecting screw must be so regulated 
as to length as to allow the tool-holder to go to the extremes of tho 
projections and hollows. It must therefore in the pattern shown bo 
at least as long as the line a h, Fig. K, and a tool-holder of suiEcient 
length must for similar reasons be selected, or the tailpiece might 
touch the fixed plate on which it works before the guide pin had 
penetrated the deepest hollow of the pattern. With these precau- 
tions nothing can exceed the ease witli which this clever adaptation 
of the slide rest is made and used, the greatest advantage being that 
the workman can make his own templets to any curve or senes of 
curves that may be desired. 

At a later page is described a slide rest with the arrangements of 
the tool-holder somewhat improved, and calculated for the reception 
of larger tools and apparatus. Ihe httle rest here described is, how- 
ever, verj' light and useful. 

Hoblyn's Compound Slide-Hest. 

A compound spherlon,] slide- rest, for ornamental turning lathes, 
which has been patented by Mr. Hoblyn, Rickling-green, Essex, is 
capable of turning and ornamenting accurately spheres and any 
segments of circles convex or concave, cither on the surface or 
cylinder' ; also, it is stated that by the addition of templates any 
other ounces, not segments of circles, can be turned out, in addition 
to the work performed by an ordinary compound slide-rest. In our 
illustrations, Fig. 1 is a side view, and Fig. 2, an elevation of the 
rest. A is the lower, and B the top plate, C the carriage, and the 
saddle as usual. The lower plate, of iron, is planed on bottom and 
Bides, and has a iongituilinal bevelled slot in tlie b )ttom to receive 
the fastening bolt, so that the plate can be tightened up at any point 
on the lathe bed. At one end of this bottom plate is a piece raised 
the whole of its breadth, accurately turned and faced, with a stout 
turned pin, b, for a pivot in the centre, A wheel, c, is placed around 
this raised piece, having any specified number of cogs, and on its top 
any specified number of small holes diilled to receive two pins as 
segment stops. The top plate is slightly narrower than the bottom 
one, and has on its underside a corresponding surface to that raised 
on the plate A, turned and faced with countersunk hole in the centre 
to fit on the pivot b, on which it is tightened by a screw and washer. 
The top of B is placed to receive two parallel bars of brass, bevelled 
on the inner edge, so as to form sliding bars for the camago C, one 
bar being a fixture, the other capable of adjustment by tightening 
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screws. The sides are also accurately planed, and on one a tangent 
screw, e, is so fixed as to ba put in and out of gear with the brass 
wheel, 0, for tlio purpose of driving the top plate round the pivot 5. 
In the raised eurmee of B, is a countersunt slot forming a quarter 
circle, with screw passing through it into the bottom plate ; by this 
means the top plate can be firmly fixed at any angle to the bottom 
plate for the purpose of slide-rest turning. A small pointer, /, works 
clear of the brass wheel in the capacity of sogmrnt stop — two small 
pins being placed in the specified number of holes in c. On the 
opposite side of the screw, e, on the top surface, a screw, ff, works in 
two standards screwed into the plate through slot m the bir i^hich 
works through a ti'aveller, k, firmly attichcd to the carnage C and 
therefore capable of driving the carnage m a rectihncir dire tion— - 
for sKde-rest purposes. This carrn^, C coi buts of ■in iron plate t, 
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with standard i, top plate I, with parallel brass hars to receive tool 
receptacle m, the bottom plate and standard being in one piece with 
the plate, planed side and bottom, so as to sHde truly between the 
parahel bar on B. The standard has its surface accurately tamed with 
B pin in centre to form pivot. The top plate is planed true, bottom, 
sides, and top, and has a counter-sunk hole in the exact centre, so as 
to work on the pin, and tightens «p with a large nut. In the plate 
is a couuter-sunk slot forming a quarter -circle, with screw passing 
through into the standard, to set the tool receptacle either parallel 
with B for spherical turning, at right angles to B for slide turning, 
or at any angle for thick and thin cuts, and similar patterns when 
used either as a spherical or slide rest. The parallel bars are to be 
similar to those on B, to enable tbe tool receptacle to be advanced 
or retired hy screw or lever. This part ot the machine can be 
adjusted for height of centre thus : — The standard i to be a hollow 
cylinder with fixing screw on one side ; the plate i to be made with 
turned pin on bottom, to fit into standard; elevating screw; saddle 
as usual, but with the addition of a small hole drilled in one of the 
sides, and a corresponding one in the side of the lower plate A, so 
placed that when a pin is fixed into these holes the pivot is exactly 
central to tho lathe centre. 

The way of using the spherical rest is thus described by Mr, 
Hoblyn : — " When altogether, and the point of tool adjusted by 
means of a square exactly over centi'O of pivot, it is cndent, if the 
top plate moves round, the point of the tool will still be in the same 
place; but if we retire the point one half-inch, on moving the plate 
right round it would describe an inch circle, so that if tho centre of 
pivot be exactly under the centre of the lathe, and we move the rest 
the half-circle, it will cut a perfect ball (or any part of one, if the cut 
be less than half a circle) of^snch size as tbe distance doubled of point 
of tool from centre of pivot. Therefore, by adjustment of the lower 
plate on tho lathe bed according to the size of material (this, of 
course, does not allude to the act of turning a ball, when the centre 
of pivot must ho exactly under centre of lathe), adjustment of 
carriage from centre according to the size of circle required, and 
adjustment of tool for depth of cut, we are enabled to turn any 
convex curve. To turn the concaves, instead of retiring from centre 
of pivot, it is only requisite to advance the point beyond the centre 
to the distance required, when the same rules apply as to the convex 
curves. In turning tho concaves, however, it is necessary fo turn 
the plates haif-round, so that A and B are in the same straight line, 
instead of over each other. This enables yon to work on any sized 
piece of wood, the object of the longititudinal slot in the lower plate 
being to enable you to adjust your previously arranged cuito to any 
sized wood or ivory that your lathe will take, less 2in., the height of 
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macliine. The desired cuire having been turned, take out the chisel, 
and place in the receptacle any ornamenting instrument, drill, eccen- 
tric, &c. ; advance the point till it touches the work, then set your 
screw for depth of cut, and work according to fancy. Whatever it is 
it must be mathematically correct on the curve, as you have not 
altered it in any way. You then remove your rest to cut the next 
desired curve, and proceed as before. The best way to execute a 
piece of work is first to make a sectional pattern of your design, 
either by drawing or cutting it out with scissors from a double piece 
of paper, when, of course, both sides come the same, the line where 
the paper is doubled being the line of centre of lathe. You can then, 
with a pair of compasses, ascertain with accuracy the necessary size 
of circle, and the position of centre of pivot to procure the desired 
curves. You may also produce a very good effect by a combination 
of two different curves in this way : — Let your ornamental instru- 
ment be the universal cutter ; working horizontally follow up your 
cun'e with it, but, instead of cutting right out on your curve, let the 
instrument finish of itself in wood previously turned so as to fit its 
curve, when you get tho lesser and greater curves following in un- 
broken succession. With tho eccentric chuck numberless effects of 
the most curious description may be prodiiced, even work supposed 
to be only possible with a rose engine. We behove the tool is to be 
seen at the shop of Mr. Evans, 104, Wardour-sircot. 

To turn a sphere by means of a template attached to the slide rest 
as described, the following adjustment of the rest and mode of pro- 
ceeding should be followed. A, B, Fig. 225, is the chuck con- 
taining the material, H, to be worked into a sphere. Upon this the 
length, or diameter (equal to tJiat of the template, as will be ex- 
plained), is to be marked at K, K, which being divided equally by 
the line L, L, will give the dimensions of the ball as if it were about 
to be turned by hand. The corners are to be turned off with the 
gouge, as far as shown, K being equal to e L, and K/ equal to K e. 
The outline of the ball will with those measurements not be touched. 
The angles left may also carefully be removed, but (as shown by the 
figure) this operation must be conducted with great care. A tem- 
plate must now be made containing a full semicircle, every part of 
which can be traversed by the stud or screw upon the under part of 
the slide, or the ball will not be severed by the final cut. It is 
evident that the traverse of the slide during the operation will be 
the full radius of the ball, and in this, and indeed all cases of deep 
recesses, and greatly projecting mouldings, the ordinary tool-holder 
with tailpiece had better be removed, and replaced with a shdo like 
M, having a pin straight through it to rest in contact with the tem- 
plate. This will preclude the necessity for the long stud or screw 
spoken of before as ncecssoiy when the slide with the taUpieee is 
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used, but tlio tool cannot be advanced independently of the template 
as when the other form is used. Fix the rest so that when the top 
slide is at its central position the tool may stand as in tho sketch 
exactly upon the central line of the hall. Taie care that thus placed 
the tangent-pin of the slide is on the central mark of the template. 
The long frame of the rest must likewise be parallel with the bed of the 
lathe, keeping the top slide pressed against the template with the left 
hand, while Uie top part traverses the frame under the action of the 
screw moved by the right hand, the ball will be correctly cut.* One 
or two cautions must, howeyer, be given here, to ensure a satisfactory 
result. In the first place the cylinder from which the hall is to be 
made must bo osactly of the diameter of the semicircle on the 
template. II, H is the cylinder to be turned to a sphere, G, G, B 
shews the position of the tool at starting, the dot on A, the templet, 
the tangent pin of the slide. Fig, 226. As the work proceeds the 
tool will take the several positions shown, the dotted lines, D, being 
equal and parallel. The tool will thus repeat the form of t.:e 
, Let the latter remain as before, but let a smaller cylinder 
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he iD'iertecl in the lathe, or, wLieh is 
the bime thing, let the tool be now 
lengthened so as to start at C on 
the inner dotted line. When the 
pin, r, has reached K, whieh should 
be tlie ixis of the hall, the tool will 
be at JI, quite out of cut. Fig. 227 
represents three forms of tool in con- 
H ^""--iL < li « tact with the ball at two points, 
, "l ] The first two mil evidently ho out 

° of out at the axial line, as the side 

^ ^ of these bevels will then touch the 

~" ^ piece to he turned. is a form 

thit will remain in contact from the 
dumeter to the axial line. The left 
— &ido of the edge is slightly over- 

A hanging the side line of the tool, D. 

When the part shown has been cut 
this tool must be removed and a similar tool bevelled in the 
revei-so direction, adjusted hy reference to the central line 
of the baU^as before.* It is recommended to roughlj^ shape 
the work with the gouge, and partially to cut it ofi' with the 
parting tool so as to relieve the tool as much as possible, 
ani when the last finishing cut is to be taken a freshly 
sharpened tool is to be made use of. It is evident that in the abovo 
and similar work the rest may be placed acrossj the end of the 
cylinder if preferred to turn the n^A^hand hemisphere, but it would 
have to be moved for the second half, which should be avoided, if 
possible. The advantage -which the circular rest has over the above 
18 due to the fact that the tool and rest once in position, neither has 
to be readjusted until the work is complete. The slide rest and 
semicircular template forms, however, if judiciously used, a very 
serviceable substitute and makes very satisfactory work. Whether 
or no the reader has a complete rest for spherical work, he should 
decidedly provide templates to use 
as above. They are not only use- 
ful for turning or ornamenting 
spheres, but any forms whatever 
that may he desired, and they pos 
sess this special advantage, that 
when a dome or other pattern has 
been thus turned with a plain tool 
the same template used with 
[) ;P revolving cutters will enable 

gl the work to be ornamented with 

perfect ease, doing away in a 

,p a tool, the plan of which is seinicivoiilar, like a small 

round tool, cutting oa front and two side edges ; the tool is very narrow and 
bevelled bilow. 
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great measure with the need of a dome cliuek. Suppose, again, 
that a number of pieces arc dosircd precisely similar, as a set of 
pawns for a set of chessmen, a sectional drawing made and trans- 
ferred to a piece of sheet-iron, and the latter cut to form a pattern 
plate, will enable the most unskilful to work satisfactorily. Nothing 
more need be said of the uses of templates, and for the present the 
subject will be dismissed, though it may possibly be referred to again 
in a future page. 

CjiUCKS WITH Slides asd Compound Movements. 

The first of the chucks comprised under the above head is the 
oval or elliptical chuck, and it is introduced first in order because it 
is not essentiaiiy a machine for ornamental turning, as are the eccen- 
tric and others of this class. There are many plain works required 
of elliptical section, as bradawl and other tool handles, for which a 
very simple arrangement is required. 

The principle of the oval chuck is as follows : — There is an 
arrangement of slide, by which as the piece revolves it is drawn 
gradually further from the tool during half a revolution, and in a 
similar manner caused to approach it during the remaining half 
revolution, each point in the circumference alternately partaking of 
such movement; the whole of these points together, whicn, of course, 
form the circumjference, vn\l become an ellipse. Let D, fig 228, be 
the centre of the mandrel, A, B the direction of the 
slide moving up and down in a right line, and carry- 
ing the work upon a screw in the centre of it. C, E 
become centres, and may be taken as the extremes, 
for as the work revolves a succession of centres 
are formed and instantaneously changed. The 
■ figure produced will be the oval shown. To render 
this, however, clearer, fig. 229 may be taken, 
which represents the chuck in its most simple form 
with separate details of the parts which compose 
it. A is the chuck with central slider and cham- 
fered bars, as described in speaking of theslide 
and rest and previous apparatus ; B is the 
slide detached ; D, front view of the same. 
The short arms a, b, pass through slots in the 
seen at C, which shows this plate with slide removed, 
these short arms pass a pair of adjusting screws ; 
better a and h are themselves cross arms or pallets extending the 
width of the plate as seen next drawing, and in the chuck of Muir 
which follows. They are merely flat plates of steel embracing the 
guide ring, so that some point in their inner surface may rest against 
it during every part of the revolution of the chuck. 



Fl & z 




plate as 
Through 
or still 



Hosted by 



Google 



THE LATHE ANC ITS CBES. 




The guide ring here alluded to is shown at E, and also at O, fixed 
in its place upon the poppit. It is in the form, of a raised ring with 
arms, B, C, which are turned at right angles near their ends, and 
through which pass adjusting screws with conical points. This plate 
is fiat at the back and bears against the face ot" the poppit, the 
mandrel nose falling into the centra! opening E. It is kept in place 
by the points of the screws falling into conical holes at the sicfts of 
the poppit head. At F is a side sectional view of this plate, with 
its raised and accurately turned ring, H, and at G is seen the poppit 
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with the plate attached, the left arm being dotted to show the posi- 
tion of the adjusting screw. It is this ring and plate which regulate 
the movement of the slider, and, with it, of the work, the latter 
being attached to the screw in the centre of the sliding plate, which 
screw is a counterpart of that upon the noso of the mandrel. Sup- 
pose the chuck A screwed to the mandrel, and the ring accurately 
concentric with the mandrel, in which position, the pallets must 
touch at two opposite points. In the best chucks there is an adjusting 
screw to each, by which the contact can be regulated. In this 
position any object of a circular form can he turned, for the slider 
remains in one position, and its screw, upon which the work is fixed, 
is a continuation of tho mandrel. But if now the adjusting screws 
of the part E are turned, the one being loosened and the other 
tightened, the guide ring will no longer bo concentric with the 
mandrel, and, as the screws of the slider bear upon it, the slider will 
during its revolution be moved to and fro to a distance regulated by 
the eccentricity of the guide ring. The combination of this circular 
motion of the chuck and rectilineal movement of the slider will pro- 
duce an ellipse, and a stationary tool applied to the work will cut it, 
into that form. 

Tho above simple arrangement of oval chuck suffices only for plain 
work. The only figures that can be described by its means, ujon 
the cover of a box, for instance, being a series of ellipses of which 
the longest diameters fall in the same right line, and of which the 
centres are coincident with the axis of the mandrel, as fig. 229. 






-=i-^_ 



Even these, hcwover, cannot bo done without some compensating 
arrangement, as the minor axis does not diminish iu length at the 
same rate as the major — hence the ellipses get narrower and nar- 
rower until the central one becomes a mere right line. This is 
referred to again in the ornamental section of this work. 
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Combinations like '^31, in whiuli the flHps^s intersect,'"caDnot be 
FrG.131 




so oltaicGd. Hence the oval chuck is provided with a -wheel, either 
raskedto work by a tangent screw or fitted with a spring catch, by 
■*^ **j ™^^ ^ dividing plate. This wheel revolves on a central 
pin fixed to the middle of the shding plate, and carries a screw of the 
same pitch ta that upon the mandrel to which other chucks can be 
attached, E) this mean-' the axul Hncs of the ellipse can be varied 
^ J n^*"'"' "^^ addition is shown in Fig. 232, which is a section, 
and 233, which is a iront viev, In the former, A is the wheel, 




* Ttis piu should have been sLown cf a conical not cylindiical form, oiid 
much stronger in proportion, 
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which, as previously explained, should be so arranged as to contain 
a number of cogs divisible by as many figures as possihle; 96 ia such 
a numher, being divisible by 2, 3, 4, 6, 8, 12; 72 is also a good 
number, as it wiU divide by 2, 3, 4, 6, 8, 9. If the edge is racked 
and moved hy a tangent-screw with divided head a greater range 
can be taken and finer work done. In this case the face of the wheel 
can be marked with divisions, and a fine steel pointer, as shown at 
F, added to count by. The pin B, which is firmly attached to the 
centre of the slider plate, must be strong, and the lower part at least 
should be conical. It is drilled and tapped at the smallest end, and 
when the circular plate with its screw is slipped upon it, a screw, E, 
the head of which is countersunk into the face of the large screw, 
retains it in place. The slide, C, has a recess fumed to fit the wheel 
plate, and the latter is cut as shown at X, which ensures a more 



accurate bearing than if it was left fiat on the lower surface. In 
making this chuck certain precautions are necessary. In the first 
place, the guide ring fixed to the poppet must be exactly concentric 
with tho mandrel when in its central position ; and when it is drawn 
by the adjusting screws to the right or left the central line must 
remain parallel with the surface of the lathe bed. To ensure this 
centraiity it is necessary to turn its outer surface when it is in posi- 
tion on tiie lathe head. So at least says Bergeron ; and it is perhaps 
the best method whereby to ensure the accuracy that is reijuired.* 
Por this purpose Bergeron directs the use of a cutter similar to Fig. 
234 attached to the mandrel as a chuck, the edge which is on the 
inside of the bent part at a acting on the exterior of the ring as the 
mandrel revolves. The screws allow the tool to be advanced closer 
to the ring as the work proceeds, while they secure it at any desired 
point. Such a contrivance as this, used merely as a finishing tool to 
correct any slight error, is no doubt sufficiently satisfactory. The 
various parts of this and other compound chucks should be first 
turned separately to near the required size, and accurately finished 
when in their respective places upon the chuck. Any parts which 
present a difficulty from tho impossibility of retaining them in place 
while operated upon, may be soldered with tinman's solder, and 
thus turned, alter which the application of moderate heat will detach 
them, and the fluid solder can at the same time be wiped off with a 
pledget of tow or cotton waste. As many of our readers may wish 

' This part is always'so turned by the best makers. 
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to make such apparatus as the above, it may be desirable to add a 
few directions for the preparation of chamfered edges such as those 
of the slide and guide bars, the latter of which should be of iron or 
steel. Let the sHde, for instance, be cast as a rectangular plate and 
the two flat surfaces be roughly levelled vrith a file. One of these 
must now be made perfectly true, either by mounting it with solder 
upon the face plate of the lathe, and levelling it with the aid of the 
slide rest, which is perhaps the safest plan, or by careful working 
with the file, using a straight-edge in alt directions, and finishing by 
careful grinding upon a flat stone slab with water, or on a wooden 
grinder charged with emery and oil. After one side is finished, the 
opposite face may be similarly treated ; but for this the plate may be 
secured to the finished surface of the lower plate of the chuck itself, 
and turned with a tool fixed in the sHdo rest. The edges must now 
be filed truly at right angles to the sides, care being taken to keep 
the long sides of the plate parallel. (The short sides or ends will be 
rounded by being turned true with the edge of the chuck.) The 
work must now be tested with the straight-edge and small steel 
square, and any error carefully corrected. Of course, if the reader 
is the happy possessor of a planing machine, all these operations will 
be facilitated and accuracy more hkely to be ensured. It may here 
be mentioned that, to supply the want of such planing machine (a 
want often felt by amateurs who have not mastered the use of file 
and scraper), Monro, of Gibson-street, has cleverly added a planing 
apparatus to the ordinary foot lathe, rendering the latter toot com- 
plete for ail purposes of amateur engineering. 

This handy apparatus will be found on a later page fully described 
and illustrated by a photograph of the machine. The writer has 
seen it and used it, and can testify to its satisfactory working, as a 
lathe thus fitted does not run heavier or re£[uire greater exertion 
than when used for ordinarj' turning. 

The next step will be the chamfering of the edges of the plate. 
Let 235 represent the plate in its present condition, with rectangular 
edges. To produce a chamfer of 4.5°, draw a line, a, b, at a distance 
from the edge egual to the thickness of the piece. If a smaller angle 
is desired, the Imo must he drawn further back. An angle of 30° 
to 35° is, in the writer's opinion, better than one of 45°, as the 
chamfered bars- will then have a wider bearirg on the upper surface 
of the plate, tending to hold it more securely down upon the lower 
part of the chuck, Nothing remains but to file carefully down from 
the line thus drawn to the lower edge, by no means a diflicult opera- 
tion if care is exercised not to obHterate the mark, or to trespass the 
least beyond the assigned limit. A template, cut like 'Fig. 236, of 
the desired angle, will be a gauge for the edges of the plate, as well 
as for those of the chamfered bars, and will serve to maie assurance 

M 2 
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doubly sure. The arms whick stand out at the hack of the slider to 
embrace the guide ring are not fastened to the plate immoveablj', 
but with power of adjustment A pnai of short slots are made in 
the slider, into which a square projection fiom the arms fits, and the 
whole is clatnpcd by a screw, as shown m 237, A, B, and C. _ 

A more accurate method is shown in the Omamental Section for 
finer adjustment than can be secured in this way, but for a home 
made chuck the ahove will suffice and is the easiest plan to carry 
into effect. To use this chuck, the guide is fu-st arranged, so that 
its ring is concentric with the mandrel. A mark is generally made 
upon it, and also upon the Jathe-head, by which this position can be 
readily insured. The chuck is then screwed upon the mandrel, and 
the arms adjusted, as just described, so as to embrace accurately, 
but not too tightly, the guide ring. They are then, once for all, 
fiiced in that position by iJie screws alluded to. A few drops of oil are 
necessary to lubricate their inner surface and_ the exterior of the 
guide, and the latter being withdrawn by its adjusting screws to the 
desired eccentricity, the work may be proceeded with. A rough 
piece of wood, however, should always be first turned to a cylindrical 
Form, as an oval chuck being an expensive article is to be carefully 
preserved, and not exposed to the shocks inseparable from the process 
of roughing down the work. Moreover, there should always be one 
or two screws passing through the slider into the back plate, to take 
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away the strain from the chamfeied bars, which can be removed 
when the slider is to be biought into action. Two precautions are 
here laid down respecting o\al turning, which, in all probability, a 
tyro would not suspect to be necessary until taught by failure. In 
the first place, at whatever point of the circumference the tool is 
held, at that point it must remain, or rather, it must remain in the 
same horizonal lino, being neither raised nor depressed. Hence, for 
all work where accuracy is needed, oval turning should be done with 
the slide rest. In the .'iecond place, when it is desired to place a 
succession of ellipses one mthin the other on the face of the work, 
like Fig. 229, it will not ho sufficient to place the tool nearer to the 
centre for each ring, but the eccentricity of the gaide ring must bo 
reduced at the same time ; otherwise, when the middle is reached, a 
straight line will be the result, instead of the proposed ellipse, as 
already stated. The lathe should not be driven at a very high speed, 
and the moving parts should be lubricated from time to time. There 
are other ways of compensating the error produced by the oval 
chuck, or elliptic cutting frame, which however are so entirely con- 
nected with ornamental turning that they are reserved to be intro- 
duced into that section. A contrivance for turning ovals invented, 
and communicated to the English Mechani:! by a Suffolk amateur, 
deserves a place here. It is thus described by the inventor : — 

TuHNiKG Ovals, etc., by Meass op a 
Template. 

Ovals are generally turned by causing the work to move in and 
under guidance of an " oval chuck. 

There seems no reason why the same result should not be arrived 
at by communicating a movement to the rest supporting the cutting 
tool in the following manner : — Lot AA, be lathe bearers, B, pulley, 
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0, screw of mandrel, D, template fixed thereon, E, friction wlieel on 
the end of tar F, G rest (a board of any convenient width) moving 
on pivots at H. The friction roller, E, is to he kept in contact with 
the template hy the cord running over the pulley T, stretched by the 
weight L. The rest will thus oscillate under the guidance of the 
template, which may he either oval or rose engine pattern, and the 
cutting tool form the pattern of the template used. There might he 
other modes of caasing the rest to oscillate on the same principle. 
The lathe would require a slow motion, the same as with an oscil- 
lating mandrel. 



Eccentric Chuck. 

Next in order of the compound chucks stands the eccentric, the 
use of which is not entirely confined to mere ornamentation, as it is 
often very convenient to the turner to have the power of shifting the 
centre of his work. Thus, a solitaire board may be drilled with the ' 
necessary cup-shaped holes, or any work of a similar character com- 
pleted by the help of this chuck without the necessity for constant 
re-centering. The general work of the chuck in question is never- 
theless ornamentation, for which it is peculiarly adapted either alone 
or in combination with other compound chucks, or overhead appa- 
ratus. The sliding plate of this chuck works between chamiered 
steel bars, the same as in the oval chuck. There is, however, no 
guide ring on the lathe head to regulate the movement of the slide, 
and therefore also no necessity for the projecting arms at the back. 
The slide, in fa«t, is moved by a screw with a graduated head, 
similar to those already described. Fig. 239 represents the common 
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form of ttis chuclc, in which tLe wheel which forms a dividing plate 
is moved by a tangeat screw. The sliding plate is shown slightly 
drawn out by its screw, the degree to which it is moved being that 
of its required eccentricity. When the plate is drawn hack to cor- 
respond with the base plate, the centre will be in a line with that of 
the mandrel, and any work turned upon the chuck in this position of 
the shde will be cylindrical. The central screw of all these com- 
pound chucks being alike and of the pitch of that on the mandrel, 
any of the ordinary cup chucks can be used with them to hold the 
• work ; or the eccentric chuck can be screwed to the elliptic, cycloidal, 
or any other in the set, by which means an endless variety of curves 
can be described. The effect produced by the simple eccentric 
chuck now described is as follows, the sUde rest being used with it as 
a matter of course. Let a piece of box or other wood be fixed by 
means of a cup or other chuck upon the screw of the eccentric chuck, 
and the slide rest with a single point tool be brought in front of it. 
By means of this the work must be carefully faced, and made 
uniformly level. A ring A, Fig. 240, may now bo cut, which will 




be concentric with the mandrel. The slide of the chuck being now 
drawn down by a few turns of the leading screw (the tool and r^t 
being kept in its original position), the centre of the work will 
" - -"-y be shifted, and the fool being advanced to touch the same, the 
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circle B ^vill be formed of the same size as the first, but necessarily 
cutting it at two points. Another turn of the screw will enable 0, 
and similarly D, or any number of circles to bo successively formed. 
The centres of these circles will be in a line across the face of the 
work. The ratchet wheel is added to enable the turner to arrange 
his circles round a common centre, instead of being thus obliged to 
keep them in a right line, and it wdl presently be seen what a beau- 
tiful variety of interlaced circles can thus be aceomphshed. The 
dividing wheel is, as previously explained, divided on its edge into 
an equal number of teeth, or racked for a tangent screw and divided 
on the facQ and edge. We shall suppose the number of divisions ti) 
be 120. Face the work afresh, and, drawing back the slide until 
tho centre is concentric with the mandrel, as at first, cut a boundary 
circle, A, Fig. 341. Move the slide of the chuck a few turns, as 
before, and cut an eccentric circle. Now move the dividing wheel 
thirty teeth, and cut a second, and, advancing by thirty each time, cut 
a thu-d and fourth, and Fig. 241 will be the result ; the centres of 
the eccentric circles falling upon four points of the inner dotted 
circle, which is itself coucentrie with that first made. 

If the same process is followed, but the number of the circles 
increased, a very neat snake-like ring will be formed, constituting a 
border, in the inside of wbich other combinations may be made. In 
Fig. 242, twelve interlacing circles are shown ; in Fig. 243, twelve 




circles, described upon centres, which He upon the circumference of 
a central circle of equal size. This last pattern, when more finely 
■ executed, by doubling or trebling tho number of eccentric circles, 
forms the device generally cut upon watch cases, under the name of 
en^ne-turned. The best way to try patterns, is to cover the face of 
a piece of box-wood with paper, using 'a pencil in the tool -holder of 
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a slide rest instead of a cutting tool. If a softer disc is used instead 
of box, round pieces of paper or ttin card can be fixed upon it with 
ordinary drawing pins ; and if the first pattern is unsatisfactory, a 
second, and any succeasiTe number of pieces, etm be mounted, and 
fresh patterns traced by the same means. It would bo mere waste 
of time to multiply specimens of the patterns that may be executed 
by the aid of the chuck just described ; and, indeed, this could only 
be done by cutting in the lathe itself the blocks from which such 
specimens must be printed. For the present, at any rate, the prin- 
ciples only by which such devices may be executed will be given (as 
above,) and the designs will be left to exercise the ingenuity and taste 
of the reader. 

It happens, moreover, that few as are the works devoted to the 
general principles and practice of plain turning, more than one has 
been published on ornamentation by the eccentric and other com- 
poundT chucks, in which a variety of executed patterns appear, of 
more or less beauty ; and in the English Mechanic has lately«been 
printed a selection of exquisite designs by Mr. G-. Plant, whose chuck, 
indeed (to be presently noticed), bids fair to supplant the most 
simple one now described. The chief recommendation, perhaps, in 
the latter, is its ^reat simplicity, as it may be made by any amateur 
sufficiently practised in the use of tools ; whereas the geometric 
chuck is too complicated to permit this. It will be observed, on 
inspecting the drawing, Fig. 239, that the divisions on the face of 
the wheel are continued on the side above the part that is racked ; 
this permits them to be seen when the piece of work overlaps the 
circle of the wheel. The steel point shown at B, answers as an 
index, either to the surface marks, or to those on the side. The 
tangent screw is now generally fitted in a small frame, which is itself 
pinned at one end to the top plate, and kept up to the dividing 
wheel by an eccentric cam. This is not shown in the drawing ; the 

Elan is nevertheless good, as the screw is instantaneously released 
■om gear at pleasure, when the wheel may be turned by hand to 
any desired position; after which a slight movement of the cam 
brings up the screw, and all is made ready for work. The eccentric 
chuck becomes available for such work as shown in Fig. 244, repre- 
senting the bottom of a candlestick, ringstand, or similar article. In 
this case the centres of the eccentric work (now cut quite through) 
are on tiie circumference of a circle larger than, and outside, the 
work itself. Instead of cutting through the whole thickness of the 
stuff the outer circle may remain such, and the blackened part may 
represent an inner raised surface, when the contrast formed fay the 
sharp edges round the pattern with the smooth circular part will bo 
very agreeable to the eye. To improve still more this design, the 
outer part may be ebony nicely moulded and edged with ivory, and 
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the raised part ivory ; or tlie same may be alternations of ebony and 
holly, whieri wiM form a contrast almost equally agreeable. A small 
chisel-ended fool must be made for this work if the whole is in one 
block, as it will be necessary to leave a level surface upon the fa«e of 
the lower part. There are an infinite number of designs of similar 
nature, which will occur to the reader -when the principles of the 
chuck have been mastered, some of which would at first sight appear 
to have been worked by other means. Fig. 245, for instance, which 




ia but a modification of the last, scarcely looks like lathe work, but 
can be cut more rapidly this way than any other — of course the fret 
saw will do similar work, but it would first have to be marked out, 
and afterwards the marks of the saw teoth removed, whereas the 
above is cut and pohshed at once. It may here be observed that the 
eccentric chuck itself is used to fix the position of the various circles 
to be cut, whereas the size of these circles is determined by the 
slide rest. Thus in Pig, 246, while the centre of the chuck is 







concentric with the mandrel, bring up the tool in the rest and cut 
the circle F, G, H, of which B is the centre ; draw down the slide 
of the chuck until its centre is at C, leaving the slide rest as it is, 
and the circle F, E, D, will be formed of equal size with the first. 
Now move the screw of the slide rest so as to draw in the tool 
towards the centre of the lathe bed without altering the chuck, and 
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the small circle will be the result, whose centre (bei 
the chuck alone) is the same as that of the hrger cn-ele. Bearing 
in mind this principle, that the chuck determines the various centres 
only, and the slide rest the radii, little difficulty will be experienced 
. in devising and exeeutii^ designs. Such is the simple eccentric 
chuck, of which the use is tolerably extensive ; but there are, never- 
theless, certain positions in which the eccentric designs are required, 
which cannot readily be obtained by its means. Fig. 247 is one of 
these, in which a moment's inspection will show the necessity of two 
distinct movements of the slide at right angles to each other. Hence 




a second slide is attached to the first at right angles, much the same 
in effect as a second chuck screwed upon the first but standing across 
it. This is the compound eccentric chuck to bo subsequently de- 
scribed in detail. There is one drawback to the use of these chucks, 
namely — their excessive weight, which causes a great deal of vibra- 
tion in the lathe itself, especially when the eccentricity of the slide 
or slides is great. An accidental blow moreover from the chuck 
under the above condition would be very severe. Hence the various 
cutters eccentric and others, worked by the overhead apparatus 
already in part described are infinitely more pleasant to use and 
even more effective and more easily managed. The eccentric chuck 
can be used in combination with these, and the capabilities of the two 
will thus be vastly extended, but in this case the chuck is kept 
stationary while motion is given to the tool, and the defect just 
alluded to no longer exists. In cutting patterns upon hard wood 
and ivory a common defect is shallowness of work, the cuts should 
not be so light as to give merely an effect of a design scratched upon 
the surface. The cut should be deep and clean, and the tool not 
only sharpened but polished so as to leave the device boldly executed, 
the small triangular and other shaped pieces left between the cuts 
standing up clear and solid. Some patterns, as the shell, which will 
"be presentiy spoken of, require to be deep at one part and shallow at 
another. Some devices look best when cut mth a point tool with 
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double and others ■with single bevel to the edge, and the same 
design worked with different tools will appear ahnost like two 
distinct patterns. 

The double eccentric is represented in Fig. 248. The part A is 
the foundation plate, with a projection at the back, tapped to fit . 
the mandrel. B, B, the lower guide bars ; K, K, the lower sliding 
plate. All the above parts are precisely similar to those of the 
simple eccentric chuck. UBon the face of this lower slide are 
attached two chamfered guides, C, 0, at right angles to the first. 
They are kept in place by screws passing through oval holes on 
their faces, and tightened when required by screws, tapped into four 




little square blocks, J), D. Between these guides shdes the upper 
platOj which carries the screw for chucks, and the dividing wheel as 
before worked by a tangent screw, G ; to either end of which a key 
is fitted. The leading screws, E and F, which move the two sHdes, 
have squared ends projecting both ways, so that the plates can bo 
made to work eccentrically in either direction, which is sometimes 
an advantage. The chucks do not screw down upon the fape of the 
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division plate, on account of their projecting parts at the lack ; and 
very commonly a round plate, 0, somewhat smaller than the wheel 
and about iin. thick is attached to the face of the latter to raise the 
work still' higher, so that the dividing plate can he readily seen. 
The more compactly, however, the parts of this chuck are made, and 
the less the work projects from its face the hetter ; as there will be 
the less strain upon the central pin, and upon the plates and their 
guide bars when the tools are appHed to the work. 

To be able thus to place in the centre of rotation any given point 
in a piece of work, whatever may he the form of its boundary lines, 
is of immeasurable advantage, even though the capabilities of this 
chuck are confined to objects of plane superficies, it being impossible 
to reach by its means the side of a cylinder, or the surface of a 
sphere or spheroid. It is evident that any line npon the face of a 
box, for instance, whether the latter he sijnare, round, octagonal, or 
of any other form, may be followed with two movements of the 
slides, combined with the rotatory movement of the dividing wheel. 
Thus, a border of interlacing circles may be carried round the 
edge of such a box, Fig. 248; or, a series of such circles forming 
constantly diminishing octagons, hexagons, squares, &c., may be 
thus readily executed Itcvertheless, what was said ot the simple 
eccentric chuck, applies with even greater force to the compound 
eccentric. It is a heavy piece of apparatus, requiring a lathe with 
substantial poppets and bed ; the whole well braced to the floor and 
wall, to withstand the excessive vibration caused by the revolution 
of the apparatus._ It was, indeed, in view of this and similar ap- 
pliances that we insisted in our initiatory paper upon the great im- 
portance to the workman, of adequate strength and solidity in the 
various jarts of the lathe itself. 

In Fig. 249, we give a simple specimen of work to be executed 
by the compound eccentric chuck. 
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The compound geometric chuck of Ibbetson, manufactured by 
Holtzapffel and Co., is a double eccentric considerably improved and 
of very extensive application. A full description of it is published 
m a book written by the inventor, in which an immense ntimber of 
patterns executed by its moans is given with detailed dii-ections for 
their execution. As these patterns are almost essential to a descrip- 
tion of the apparatus as exemplifying the working of its several 
parts, tbe reader is referred to the book in question, or to a transla- 
tion of it into French in the supplement to Bergeron's work. To 
enable the turner to execute patterns on the side of cylindrical pieces 
a chuck is used called a dome chuck, similar to Fig. 250. A rectan- 



— fj- 




gular frame of brass, A, carries a sliding plate C, at right angles to 
it, the latter ha-v-ing a tailpiece which fits accurately between the 
frame, and is tapped to receive the finely cut leading screw with 
divided head, B. A nut at the back of the frame clamps the slide in 
any desired position. Upon the upper face of the latter is a wheel 
racked on the edge ao as to be moved by the tangent screw, E, 
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This wheel, like that of the oval and eccentric chucks, turns on a 
strong conical central pin, and has a screw attached of the same 
pitch as that on the madroL The chuck is screwed to the mandrel 
by the projecting flange, P. The work is thus mounted at right 
angles to its ordinary position. 

By this arrangement any point in the side of a cylinder can he 
hroughl m contact ivith a tool fixed in the slide rest, and hy means 
ot the graduated screw heads of the latter and of the chuck various 
devices can be accurately made. This chuck may he used alone or 
in combination with the eccentric, and the quick revolution of such 
cumbrous pieces that would he a peat drawback to their use is less 
tequently required, now that the following apparatus has been 
added to the lathe, and cceentnc revolving cutters, with driUs and 
other tools, have taken the place of heavier and more inconvenient 
apparatus. It is Indeed much more convenient in the maiority of 
eases to keep the work itself fixed, and to operate upon it by tools 
put in rapid motion, because the latter, from their excessive velocity 
compared with that which can bo conveniently given to the material 
make better wort, and at the same timo from their hghtness inpart 
no ttemor to the lathe while in motion. The cuts thus made are in 
oonsequenco very clean and smooth, and free from those sKghtundu. 
lations apparent when any vibration lakes place in the lathe ilaelf 
Ibe different varieties of overhead apparatus have been already 
described and lUustratcd, and it only remains to describe more in 
detaJ the reyolymg cutter frame, drilk, and other apparatus used 
therewith. 

The foUomng pieces fit into the top of the slide rest in what is 
caUed the tool receptacle, and are advanced to the work by means 
of a lever as already described. Kg. 261 is the revolving cutter 
frame, the spmdlo ot which is put in rapid motion by a cord from 
the flywheel passing to the smaU pulley through the medium of the 
overhead apparatus, as shown in a previous page. For the purpose 
ot cutting itmU intersecting circles, a forked drill, Fig 25y or a 
crank formed driU, 253, witt suffice, and if these are made to cut 
deeply the result will ho a succession of hemispherical knobs or 
heads (these must not intersect). A drill like Fig. 254 will give a 
knob raised in steps, and it is plain that by cutting the end of the 
dnll to a section of the required moulding the latter may be rapidly 
executed. The fiat inch long cutters used with the geometrical 
chucks (when the work revolves instead of the tool) are, of course, 
made of a variety of forms upon the same principle. Cases of these 
dnlls and cutters beautifully finished are sold by all the leading 
dealers m turning lathes and apparatus. It is essential that thesi 
tools be kept very sharp, and that their culling edges should bo 
pohshed if fiist-class work is to be done. The difference in the ap- 
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pcarance of execution is very evident when tlie cutter is _ ^ 
as every cut bears a higli polish, -which cannot otherwise to imparted. 
Nothing can bo appHed to finish eccentric work except friction with 
a hard brush, and even this ia much better avoided, as rubbing of any 
kind tends to round edges which should be kept sharp and to ob- 
hterate the finer and more delicate lines. It is Hkewise the best 
plan to finish with any particular tool all the work to be done by it 
without removing it from the tool holder for the purpose of shaipening. 
If, however, this is necessary the following contrivance must be used 




to insure the precise form which the cutter had at the comnieucc- 
ment of the work. This being hkemsL necessary with respect to tlie 
fixed tools for ornamentation, the apparatus requisite m either case 
will he introduced here, the di'awings and description bemg extracted 
frum Holtzapffel's valuable work already alluded to. 

rig 255 IS arranged for flat tools of various angles, or dnlis witti 
single joints. A, is the stand of brass, with two turned and hardened 
steel legs. To this is hinged at G-, by a screw jomt, the part K, the. 
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upper part of which forms a semicircular arc, C A second arc, B 
is fixed at one end to the stand A, and passes stiffly through 
a mortice at the top of K, The latter can he raised, therefore 
or lowered at pleasure upon this second graduated arc, and clamped 
at any angle hy the screw H. To the lower part of K is pivotted 
the tool holder, D, the upper part of which is pointed, and screws as 
an index upon the arc C, showing the angle at which it is placed. 
This tool holder is clamped hy a nut at the back, which fits the end of a 




screw seeu near the point. The'figure helow shows a tool holder which 
fits into the projecting parts of D, and serves to hold the small flat 
tools. Below js a similar holder, used for round-shanked drills. 
F is one of three flat slabs upon which the tools arc to be ground, 
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there being one of iron, one of brass, and one of hard wood with a 
flat strip of oilstone imbedded in it, flush with its upper surface. 
The tool and its fittirgs are generally arranged in a box with three 
drawers; these contain the slabs of oilstone and metal, with the 
powders necessary for grinding and polishing. To use this instru- 
ment, the point ot D is adjusted to the required angle for one side of 
the point of the tool. (It is shown at 40 deg. in the sketch.) The 
latter is then placed in the holder, and made to project until, when 
the angle oi the chamfer is adjusted on the arc B, the part A is level, 
and therefore parallel to the surface of the grinding plate. The 
whole thus forms a trigod, the third leg of which is formed by the 
tool itself. The latter is first rubbed on the oilstone with a little oH. 
It is then finished more perfectly on the brass slab, dressed with oil- 
stone powder and oil. Previous to this the tool is moved one or two 
degrees more upright by the are B. A narrow facet is thus ground, 
having a dull grey polish. The tool is now carefully wiped clean, 
and polished with crocus and oil upon the slab of iron. If the point 
of the tool is central, with a chamfer both ways, the point of the tool 
holder is first adjusted on one hmb of the arc and the tool ground, 
and then the same adjustment made on the opposite limb, so that 
the other side of the pomt can be operated upon. Thus tools of any 
angle and any bevel may be sharpened to a nicety without fear of 
altering the original form of the point, and this may be done, if 
necessary, during the process of eccentric taming, although, as before 
staled, it is better to fix the tools well sharpened at the commence- 
ment of the work, and not remove them until at hast one complete 
set of circles or other patterns have been cut. 

The instrument just described is evidentlj' unsuited for the drills and 
bead tools which present a concave edge like 346 A, B, 0, enlarged 
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sketches of tools copied from HoltzappfFel's work. For these the latter 
directs to use large or small cones (247) of iron and brass, to bo dressed, 
the first (which is the polisher) with crocus, the second with fine 
emery and oil, the flat side of the tool being held towards the point 
of the cone, the beyel towards the thick end. Part of the edge of C 
must be delicately sharpened by hand, as no guide can be used for 
the step-like portion of the edge. The cones for sharpening are 
either mounted in the usual manner, by one or both ends in the 
mandrel of the lathe, or fitted into the spindle of a small drilling 
lathe-head, the pulley of which is connected by a catgut band with 
that of the mandrel of the small lathe-head, being fitted with a tail- 
piece to fit the rest socket, or otherwise mounted on the lathe-bed. 
The smaller cones especially require to be driven at a high speed. 
"When larger circles or mouldings are to bo cut, those small crank- 
form drills are no longer available, and are replaced by a very simple, 
but most efi'ectiye contrivance called the eccentric cutter, by which 
any work that is within the scope of the eccentric chuck and fixed 
tool may be executed with great precision and rapidity. This is 
represented in Fig._34S*~a small oblong frame of brass, about two 




or two-and-a-half inches in length, and half an inch or so in breadth 
is traversed by a fine screw, prevented from moving endwise by a 
collar, as in the slide rest (of which, indeed, this is a miniature). A 
slide, C, with a little tool holder at the top of it, is moved along the 
frame by the leading screw, the head of the latter being graduated, 
and also the upper surface of one or both sides of the irame. The 
projection A, fits into the end of the dnll holder, and is secured by a 
screw. Circles of a diameter equal to B, B" may thus be cut, and 
their effect varied by placing tools of any form of edge in the tool 
holder. Such a tool as A, will thus no longer cut a minute circle 
forming a hemispherical raised knob, but will form a circular 
moulding, such aa that shown in part at Fig. 249, except when the 
tool holder is on the middle of the frame and the tool concentric 
with the mandrel. The single point tools, however, with. single or 
double bevel, are more commonly used, in this cutter, as momdings 
A newer p:it!crn appears 02. a later pnge. 
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can be turned as efficiently with hand beading tools, with or without 
the eccentric chuck, according to their required position. It may 
here be mentioned that eccentric work should always be cut on wood 
of one colour, or on ivory, aa the veinings of the richer fancy woods, 
which are so beautiful in other cases, only serve to confuse the 
tracery made by the eccentric cutter. Of all woods for fancy work 
with the eccentric chuck or cutter, nothing equals African black 
wood. It is, however, costly, and only ranges to a diameter of five 
inches, as great part is unsound. The rind is hard, thick, and white, 
similar to boxwood. Next to this for such work stands, perhaps, 
coous, or cocoa wood, which is not the tree bearing the cocoa nnt, the 
latter being a palm, which is more like cane in texture. One of the 
most effective patterns to be formed by the eccentric cutter is the 
shell, Fig, 2-50, in which one side, or rather one portion of the 




circles composing it, is very deeply cut, while the opposite part is 
shallow. This can be simply effected by throwing the sole of the 
rest out of the level, by placing a thin piece of wood or metal across 
the lathe bed, so as to tilt up flie rest and place it (with the cutter) 
in an inclined positiou. The tool will thus begin to cut at one part 
before it touches the surface elsewhere, and the desired effect will be 
readily produced. In using the eccentric cutter great rapidity of motion 
must be given to it, but the tool must be advanced very carefully, or 
it will be broken. The lever handle is the best to use for the pur- 
pose. Akin to the shell pattern are those in which part only of the 
circles are cut, leaving an effect shown by the border round Fig. 250. 
This is produced in the same way as the last, being, in fact, a ring 
of shells in their initiatoiy stages. This is a very effective snake- 
liko pattern, when fairly and cleanly cut. When the eccentric cutter 
is used, it must be remembered that the principle of work is not 
quite the same as with the eccentric chuck. With the latter it was 
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stated that the size of the circles dependa on the slide rest and the 
position of their centres on the chuck. In the present case the eccen- 
tric cutter regulates the sizes, and the screw of the shde rest itself 
the positions of the centres of the circles, since the part A of the cutter 
■will always he in the centres of the same, and this part is attached 
to the rest. It will be understood that this remark respecting posi- 
tion of centres only relates to circles lying on the diameter of tho 
work, such as Fig. 251, the distance between a and h will be taken 




rom the division plate on the pulley of the lathe. The way to cut 
the above, for example, will be as follows :— Place the slide rest so 
that when the cutter tool is in the centre of the frame it shall be 
concentric with the mandrel. In this position it wiU only make a 
dot in the centre of the work. Turn the screw of the cutter frame 
until you have a radius sufficient for the centre circle. Set the man- 
drel pulley with the index in No. 360, put in motion the overhead 
apparatus and cut the circle, move the screw of the shde rest a few 
turns Ihitsjixitig the centre oftlte second circle), until you find that the 
cutter will form the circle cutting the first, and passing through its 
centre. (Obsene, this being Hie size of the first, the screw of the 
cutter frame is not turned.) Cut the circle in question, move the 
mandrel pulley a quarter round, so that the index is in No. 90, and 
cut another ; repeat the process twice more, and 1, 2, 3, 4, mil be 
cut. ThQ position of the centres of Nos. 5, 6, 7, 8, wiU now have to 
be determined as before, by working the main screw of the slide rest ; 
but, as their size is less than the preceding set, the screw of the 
cutter frame must likewise be turned to diminish them to the 
required degree. When hy these combined movements their posi- 
tion and size have been determined, tbey must be cut by the aidof the 
division plate, in the same manner as the last, and so on, fall the 
whole have been cut. With respect to the ratio in which the circles 
diminish, and the precise sizes of them, no rule can be given, as this 
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must depend on tKe taste of the operator. The sole object in this 
place is to show the principles whereby these patterns are to lie 
executed, A good deal of care is requisite in practice, and the 
memory has to be often rather severely tasked. Tho best plan is 
always to try a proposed pattern upon boxwood or paper, before 
risking it upon more valuable mateiial ; and, where it can be done, 
it is well to write down the numbers to he used on the various divi- 
sion plates. A single false cut, it must be remembered, will spoil 
the whole work, at a great waste of time, loss of material, and 
annoyance, only to he appreciated by those to whom such an unto- 
ward accident may have happened. The drilling apparatus, without 
the eccentric cutter, but fitted with a round-headed drill, is used for 
the production of fluted works, such as that shown in Fig. 252, A 
and B. The drill being inserted in the end of the spindle, and its 
point or end (of any desired form, either round, flat, or pointed) being 
brought opposite one end of the flute, the lathe is to be put in mo- 
tion as in ordinary ornamental drilling, the mandrel being, of course, 
held fast by the index and division plate. At the same time that the 
drill in rapid motion is brought agamst the work by the lever handle, 
the screw of the sHde rest is slowly turned, and thus the groove or flute 
is drilled out by the combination of longitudinal and vertical action. 
The number of flutes in any given size of cylinder is determined, first 
hy a horizontal sectional plan on paper, and regulated accordingly by 
help of the division plate and index. In making such an article as Fig. 
252, it will economise material, whether ivory or blackwood, or a 
combination of the two, to form it of at least three pieces, making tho 
divisions at C D. Care should bo taken to leave below the bowl, 
which should be as thin as paper if of ivory, the part C on which 
the beads are to be drilled. The pedestal can then be screwed into 
this, and will not penetrate the bottom of the bowl. Ivory may be 
screwed in an ordinary set of stocks and dies if care is taken not to 
screw up the latter too quickly. Lard may be used as a lubricant 
in cutting this material, whether for sawing or drilling. The pai-t 
with raised mouldings between A and D is ornamented with a vertical 
or universal cutter, and for greater ease and exactness a template 
may bo used in the slide rest by means of which all the curves of 
he moulding may be accurately followed by drill or cutter. The 
ninute beads round the edges of the small mouldings are made with 
two sizes of A, Fig. 246 ; a HtUe knob is thus formed rising from a 
hollow. The small knobs used as feet may be rapidly formed by a 
hand beading tool of semi-circular section, similar also to A, Fig. 246. 
A pin may be left on each, or they may be drilled and attached by 
small screws of brass wire made on purpose. The following cement 
will enable the turner to make an ivory bowl for the above orna- 
ment so thin as to be transparent ; indeed it may be thus made so 
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tHn as to bend under the fingers, although such extreme tenuity is 
not required in the present case. 

Take the finest sifted lampblack and make it into a paste with 
glue, about as thick in consistencj^ a3 paint. After turning the ivory 
tolerably thin, paint this on the inside ; let it dry, and repeat the 




process till sufficient is laid on to form a kind ai hollow core, of 
strength sufficient to support the ivory against the action of the tool. 



Hosted by 



Google 



104 THE LATHE AND ITS USEH. 

The material may now be thinned and ornamented from the outside. 
When finished, soak a few minutes in warm water, and then agitato 
in cold ; it will become quite clean as before. 

By altering the direction of the motion of the revolving cutter, 
the several cuts made by it will assume a different character, and the 
work will present a senes of hollows scooped out, so to speak. The 
cutter, 253, being fixed in the tool holder of the top slide, will work 
vertically only, and produce patterns similar to Fig. 254, of the 




nature of basket work. This is exceedingly effective, and, as it may 
be cut so deeply as to_penetrate the material of hollowed works, the 
latter may be lined with red or other bright coloured silk or velvet, 
and a variety of designs thus worked oat. It is very necessary in 
using the vertical cutters to move the tool holder forward very 
gently, giving it at the same time ^reat rapidity of revolution. 
"Without this it will at once stick fast in the work. The diaracter 
of the designs may, of course, be infinitely varied by using cutters 
of different sections, as in the case of work done with fixed tools with 
the aid of the eccentric chuck. The same cutters will, in fact, serve 
both purposes. Pig. 255 represents a tool similar to the last, but 
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arranged to cut horizontally. With this flutod work can be done : 
but it is c\-ident that the cord from the overhead apparatus cannot 
here be directly applied, owing to the horizontal position of the 
driving pulley. Additional guide pulleys, therefore, become neces- 
sary, and, when these have to be arranged, the apparatus is generally 
modified, and the universal cutter is used, of which one form is 
shown in Fig. 256, and though it is not so good a pattern as that 




which is described in i later page, it is nevertheless suited for use 
with the old pattern of slide rest already delineated. "With this the 
direction of the cuti may he varied at pleasure— they may be per- 
pendicular, honzonta!, or mdial, and, when the templates heforc 
mentioned are idd(,d to the slide rest, an infinite variety of devices 
may he cut upon spherical and curved surfaces, so that the cutter 
thus modified is fully entitled to its title of " universal." The 
design, Tig 258, is entirely the work of revolving cutters and drills 
used with a template of the required section. It is intended for a 
lady's workbos, opening with a lunge on the line, a b, and containing 
in separate compartments the various articles required,. It may be 
made entirely of ivory, lined with red or blue satin, and the flutes 
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round tho body may be cut through to allow the lining to appear. 
In the latter case, however, if the box is of ivory, blach velvet may 
be used to enhance the contrast, and, as the glossy pile would be 
outwards,_ a second lining of any desired colour should be added with 
the best side inwards. The rings for the handles, as for all similar 
purposes, can be quickly made with the tool, Fig. 259. A hollow 




piece of ivory being taken, and turned sraootli inside and out, tne 
side of the tool is applied, as in the figure, so as to cut half through 
the work. It is then removed, and the opposite edge applied to the 
inside until the ring falls ofF completely finished. It is then cut 
through with a thin saw or knife, and inserted in the tailed ring or 
other projection intended to receive it. Handsome works in ivory 
should always be kept under glass shades. The universal cutter 
shown in Fig. 236 consists of a plate with chamfered edges to fit 
the tool receptacle of tho slide rest, having near each end small 
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poppits ■wLich support the round rod connecting the pulley bearing 
piece, A, with the part, E, which carries the tool, F, the latter being 
attached by a small slot and set screw to a cyhnder revolving in E, 
and having at its upper end the driving wheel, C. At G is a circular 
piece or wheel racked on the edge, and turned by the tangent screw, 
G. The hinder poppit is rectangular, and has divisions marked 
upon it on each side of the angle numbered from the apex. The 



racked wheel may with advantage be similarly graduated. When 
the part E is vertical the cutter will be in a position to work hori- 
zontally, and the pulley support will be vertical. By turning the 
tangent screw, both tho parts move together; but if desired the 
pulleys can move independently hy unscrewing D and L. The 
angular poppit may be made semi-circular if preferred, the degrees 
being numbered either way from o" in the centre. When the tool 
holder is horizontal, or approaching that position, the nut, D, must 
be loosened, and the pulieys placed so that the cord will not slip off. 
They may be dispensed with if tbe apparatus is to be used only for 
vertical cuts (the holder, E, will be horizontal) ; but if a radial 
pattern is to be cut, in which the angle is to be constantly varied, 
the pulley piece must be used and the pulleys re-arranged at D, as 
required from time to time. Tbcre is a somewhat neat and service- 
able little apparatus represented in Fig. 259a, to take the place of the 




Hosted by 



Google 



188 THE LATHE AND ITS USES. 

slide rest and its revolving cutters, and although its powers are 
limited, much may be done mth it. The spindle A, -works through 
brasses in the poppets, B B, and is put ia motion by a coi-d from 
the overhead passing over the pulley in the centre. This spindle, 
■which holds the crank-formed and other drills in a socket at one end, 
moves freely through the heai'ings endwise, and is kept hack from 
the work by a spiral spring working against the end of the handle, 
C. This handle does not turn with the spindle, but is mounted like 
the handle of a carpenter's brace, or that of an Archimedean diill 
stock. The whole apparatus fits into the socket of the ordinary rest. 
A screw should have been shown in the drawing, passing through B 
towards the pulley, to regulate depth of cut. 

Once fixed by the screw of the latter in its intended position the 
tool is advanced to the work in a straight line by pressing the handle 
C, and is released from the cut as soon as this pressure is withdrawn. 
With different sizes of cranked, forked, or round ended drills, a good 
deal of ornamentation may be done with this simple tool, which ia 
also useful for ordinary light drilling. By putting in the socket a 
round ended drill, and using the radial movement (turning the whole 
round in its socket in the arc of a circle), short flutes can be drilled 
out deep in the middle, forming basket work similar to Fig. 260, 
which is exceedingly pretty when carelully executed. There is little 
difficulty in making drills and cutters, as steel of all sizes in round 
and square bars may be had at the chief tool shops, especially at 
Fenn's, in Newgate-Btreet. In making the revolving cutters, how- 
ever, it is necessary to observe the position of the axial Hne, which 
must pass through the cutting edge. After the drill is roughly 
finished, therefore, it should be mounted in the tool holder with 
which it is to be used, and carefully tested upon a piece of unim- 
portant work. If in revolving against the latter it leaves a part of 
the material untouched, the edge is not truly in the centre ot rota- 
tion. The flat side of the drills are to be diametrical, and hence, as 
HoltzapSel remarks, these drills can only be sharpened on the end. 
The latter authority also says most of the drills embrace {in contour 
of edge) only about one-fourth of the circle, as when the drills are 
sharpened with one bevel they can only cut on the one side of the 
centre, and if the drills were made to embrace the half circle the 
chamfer of tho edge on the second side would be in the wrong direc- 
tion for cutting, and consequently it could only rub against the work 
and impede the action of tho drill. All ornamental cutters and drills 
should be kept in a box with small separate divisions to fit the 
shanks, which are all of one size. The pointe can then be seen and 
the selection made of any required pattern, 
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Curiosities. 



Many turners take special Interest in the production of objects in 
the lathe, that at first sight appear impossible to be produced solely 
by its means. Inasmuch as sueli works manifest the skill and 
patience of tlie artificer, they will always meet with appreciation ; 
and, although otherwise useless, they serve as elegant objects of 
vertu, and are well worthy a place among the rare ornaments of the 
drawing rooms. When first the Chinese balls, consisting of a set of 
hollow spheres one within the other, all exquisitely carved, were 
brought to England, it was believed they were made in hemispherical 
pieces, united round the equatorial line with some kind of cement, 
the joint being carefully concealed. I am not sure that they are 
made in a lathe in China ; but, at all events, they are so made in 
England, and our home productions almost rival those of that strange 
yet clever nation. I say almost, because the carving in ivory done 
by the Chinese is in some respects unequalled, nor do I suppose that 
work requiring in many instances years of patient industry could be 
made to repay the cost of manufacture in England. No sooner were 
these curiosities in vogue here than all kinds of similar impossibilities 
■were manufactured. Stars with from three to a dozen rays made theii' 
appearance, enclosed sometimes in similar sets of hollow spheres — 
the rays projecting beyond the limits of the outer shell — others were 
wondrously enclosed in cases with flat sides, cubes, pyramids, six, 
eight, twelve-sided hollow cases, all turned fairly in the lathe, were 

Produced with similar contents, so that the apple in King George's 
mnpling became a very secondary wonder. The starry inmates were 
evidently too large for the houses ; yet there they were — legs and 
arms, of course, sticking out through doors and windows, simply 
because there was no room for them inside. We will penetrate the 
mystery, commencing with a single hollow baU containing a star of 
six rays, the bases of the latter standing on a central cube. 

In the first place a perfect sphere is required, and consequently 
the slide rest and template, or spherical rest, must come into requisi- 
tion unless the turner can produce a ball by hand tools alone. Let 
this sphere, or rather its boundary line, be drawn on paper of full 
size with the compasses. Pig, 261, A, B, C, D. Draw the diameters 
A, D, 0, B, at right angles to each other. This will give you five 
points, which on the sphere itself (on which these lines will have to 
be drawn, including also another, answering to A, B, C, D) are centres 
of six openings, here represented by the circles, through which tho 
tools have to be introduced to hollow out the sphere and form the 
star. The points of the latter will be in the centres of these openings. 
Draw in addition tho plan of the central cube, and one ray of the 
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proposed atar ; next draw an inner circle, here dotted to mark the 
thickness of the outer envelope. The object of this drawing is to 
enable you to make a set of curved tools, one of which is shown 
black at E, and a set are marked on a plate of steel, from which they 
must be cut out. A close inspection of the figure will show that if 
ball, Fig. 262, were turning on the point A, A D being its axis of re- 
volution, tools of the given section introduced at D would cut away 
he material round the point or ray, leaving the latter standing ;* and 




this operation repeated at the five remaining openings would entirely 
free the central cube with its raj's accord iug_ to the proposed design. 
The tools have to be introduced m order, beginning with the smallest; 
and although the above remarks will make clear the principle, there 
are several points to be attended to in practice, and some few acces- 
sories are required which will now bo explained. It is evident that 
for every different sized sphere fresh seta of tools will be requisite, 
which will also vary in pattern according to the intended form of the 
central base on which the rays stand ; a cube or flat-sided solid 
requiring one tool at least, with a rectilineal edge ; spherical or other 
solids demanding others whose ends are of different section. Hence, 
in all cases, full-sized plans of the proposed work must be drawn, and 
special tools designed therefrom. 

rig. 269a is introduced to show more cleaily the result of the appli- 

nc.2E9 FIC.2f,9. R FIC.270 




* There is an error in the position of this tool, wMch, thus placed, would 
not leave the poiut of tlie star. Pig. 270 will esplaia the method better. 
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catloa of the first set of tools, or rather of the first application of the 
set, as the latter are used throughout. 

The blackeoed part will be entirely cut away in this operation, the 
shaded part meeting it will be removed when Oie tools are transferred 
to the adjacent opening, the cuts meeting those first made. Hence 
the tools need only reach from a to 6, and can he more easily intro- 
duced than if the curved part were longer. Gauges, Fig. 269b, A, 
must likewise be made of thin brass or tin, that the progress of the 
work may be examined, and each opening in the sphere should Hke- 
wise bo measured with a gauge, or with compasses fixed to one 
width by an adjusting screw. 

The proper chuck for this work is the capped ball chuck already 
described, by loosening the cap of which any one of the six openings 
may be brought under the action of the tool, these openings being, 
in fact, bored out simultaneously with the formation of the star. 
After the first point or ray of the star has been completed, the ball 
may be reversed and the opposite ray formed. These are now to he 
secured by plugs, which are to be turned conical, to fit the opening 
of the ball at one end, and of a length to rest upon the central cube 
at the other, being also bored out to fit over tho rays, which they 
should embrace closely at top and bottom, even if not at the other 
points of its length. (Fig. 269c, A and B.) This is to be repeated as 
each my is formed, so that the central star may be hold in place until 
the work is finished, when the plugs are removed, and the star will 
be entirely detached. The above-named tools being straight on the 
right hand side of the shank ^vill not form a finished conical point or 
ray. Hence it is recommended to file away that side, so that when 
flat upon the rest, the back of the tool may be an exact counter- 
part of a ray, Fig, 270, A. There is, however, no absolute n 



for this, as the star point can be first made blunt, with perpendicular 
sides, which can then be neatly finished by a separate tool made for 
the purpose, and kept up to a very keen edge. The first and smallest 
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of the set of tools here shown, is the one with which the flat sides of 
the cube are formed, and it must be bevelled from underneath, so as 
to present a cutting edge on the end. The curved tools should cut 
on the end and both sides of the crook. 

It is quite possible to make the above in mahogany, but a closer 
grained wood is much to be preferred, as the tools used — which are 
held flat upon the rest— are rather scraping than cutting, and maho- 
gany, and fibrous woods in general, cannot be thus worked neatly. 
Boxwood is, in every respect, the best material to begin upon, ivory 
and blackwood being reserved until the eye and hand have become 
accustomed to such work. The whole operation requires great care, 
and is rather tedious, but the result ought to bea sufficient reward. 
The external surface may, of course, be omameutod with the usual 
apparatus, but the star should be left clear and sharp. The edges 
of die openings should have a light beading, cut with a bead tool, 
rig. 271, A and B. 

Grooving and Mortising Smali, "Wokk. 
Amongst the various purposes to which it is possible to apply the 
lathe, may be noticed the drilling out grooves and mortices, a method 
used in some of our Government arsenals for catting the recesses for 
the reception of the Venetian lath work in cabin doors. The same 
method is, of course, applicable to numberless similar cases, although 
designed for the special object named The apparatus is shown com- 
plete in the drawing, Pig. 27"' ind the component parts in the suc- 




ceeding diagrams. A is a kind of compound slide rest, 
or verBcal straight line chuck, having a movement in a 
direction parallel with the lathe bed at E ; while the 
circular plate being pinned through its centre to 
a slide, H, can be moved up and down by means of the 
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handle G-. This circular plate can be set in any position, and has 
a [projecting shelf or rest to carry the work, -which ia steadied by 
guide pins, as will presently be explained. The part P, has a bed 
similar to that of an ordinary slide rest, which is clamped to the lathe 
bed by a bolt and nut, as usual. This carries likewise chamfered 
bars, between which slides tho horizontal plate to which the vertical 
part of the apparatus is attached. This is first a plate with cham- 
fered edges, Fig. 273 A, and a second similar but rather wider plate. 




274 B, with guide bars, likew i e chinifered to bhde upo \ 4. From 
the front of B rises a stout fin du which the circulir pi itc C turns, 
whieh can be clamped by a cential nut or otherwise a., m an ordi- 
nary compound slide rest. This nut should not project above the 
general level of the plate. On tho fice of the lattei is as previously 
stated, a rest, or narrow mctil shell D and pms e f The plate 
may be variously arranged m this respect hv sub'^tituting any kind 
of holdfast or guide, according to the i^oik desired to be done by its 
aid. The upper slide is depiessed bj a hand lever acting on a pin 
fixed in the sliding plate, Fig. 275 ; or, if preferred, by a similar 
lever, with a quadrant and chain, or rack movement. Tho horizontal 
slide is worked by means of a stirrup for the foot, with cord attached, 
acting on a bell-cranked lever, seen in the first figure. To cut tho 
grooves in a bar, for Venetian blinds — as described — the lath to be 
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drilled is attached to a flat strip of thin iron, drilled with holes, 
ri". 276 A, as wide apart as the required distance between the 




grooves. It is then laid against the shelf, and the guide pins ai'e 
made to enter the holes in the iron. The clamping nut of the round 
plate is loosened, until the bar is set to such an angle that the 
grooves to be cat will form rertieal lines, !Fig. 276. It is then 
clamped securely. 

It is necessary to be able to adjust the piece to be cut, as regards 
its height, above the lathe bed. This is eff'ected in part by the 
position of the moveable shelf— iixod by pins — and partly by guide 
or set screws, which i-egulate the traverse of the sbdes. Suppose 
the bar adjusted as in Fig. 276, the groove to be cut_ being brought 
opposite to the drill. The set screws — two of which are seen at 
X, X, Fig. 275 — actiDg on the handle, regulate the precise length of 
each groove. A simimr stop, connected with the horizontal part of 
the machine, regulates the advance of the wood towards the drill, 
and thus tJio depth of the cut. Hence it is only necessary to set 
these carefully at starting— the pins on the guide plate insuring the 
proper width between the grooves — and the latiie being put in 
motion, any number of precisely similar grooves can be driDcd with 
the utmost rapidity and neatness. 

An inspection of the drawings will show what numberless pur- 
poses mav bo served by this simple apparatus, which may be 
modified in its details, while its prmciplc of action is maintained. 
The drill should have a chisel and bo kept to a keen edge. The 
latho should be put in rapid motion, and if the required cut is to bo 
deep, it should be cut at twice. The lower slide should return 
to its place by means of a spring when the foot is raised, the vertical 
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elide being movable in both directions by means of tlie slottal part 
of the handle. 

Bote.— The above bein^ taken from aa apparatus for a steam lathe, the 
Btirnip action may be used, as the foot is at liberty. A foot lathe would re{|uire a 
slight modification. In Pig. 273, the depressing handle is shown as if the 
chamferedbarswerefixedl;o the sole plate, and the plat* A, were movable, as is 
sometimes the case. "When made according to the above description, the handle 
woald, of course, be pinned to the fixed vertical plate. A, to which also the 
stops woold be attached, and the pin which passes throngh the slot of the 
handle, must project from one of the chamfered, bars. Either plan may be 
followed, but the pattern described is calculated for a stronjjer apparatus; inas- 
much as the vertical plate can be secured more firmly to the chamfered horizontal 
slide than the mere pair of guide bars— (he two migh.t, in fact, be made in one 
casting, if preferred, 

Oesamektal TriisiNG. 

The slide rest previously described, although applicable to the 
purposes of ornamental turning, has one disadvantage. It is neces- 
sary that the various pieces of apparatus to be used with it should 
have a foundation plate with chamfered edges to fit accurately 
between the guide bars. This is often inconvenient, and adds to the 
difficulty of mailing, and consequently to the cost of such pieces. 
In addition to this drawback, it may happen that one of these 
fittings by being more frequently used becomes more worn than 
another, so that the guide bars require constant re-adjustment, and 
their accuracy and parallelism bocomo impaired. To obviate these 
and similar inconveniences the slide rest is now commonly made like 
Fig. 277, and a tool receptacle. Fig, 278, is fitted to slide between 
M M, and is so arranged as to hold securely the universal cutters 
and other apparatus required for ornamentation or for plain turning. 
These are all made with a rectangular bar fitting the longitudinal 
channel in the middle of the receptacle, and are secured hy the 
following simple contrivance. It will be seen by the drawing that 
the central channel is widened at A A, and that a groove or saw-cut 
B runs along the inside from end to end. This groove is continued 
in a similar manner on the side next to the reader. Fig. 280 
represents an ordinary too! holder, with a rectangular shank A, and 
clamping screw B, by which the tool c is secured. The part A is 
laid in the central channel, and a small piece of metal shaped like Fig. 
279 is inserted in one of the open spac :s, A A of the receptacle and 
slid ■ along with its lower flange in the saw-cut until clear of the 
enlarged part of the channel. It is thus retained, and the clamping 
screw which passes through its centre is brought to bear upon the 
piece to be fixed, which is thereby securely held in its required 
position. Two of these holdfasts are generally used at the same 
time. If the main bar of the tool holder is not quite thick enough 
to be clamped, then it is only necessary to lay a small plate below it. 

2 
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By the above simple means, the necessity for fitting each individual 
pioce of apparatus to work upon the chamfered guides is done away. 
In order to ensure tho position of the sole of the rest at right angles 
to the lathe ted a kind of saddle, A, Fig. 281, is used. This is of 
cast iron or brass, accurately planed on the upper surface, and has 
a projection fitting between the bearers of the lathe. The usual 
holding down-bolt passes through the hole in the centre, securing 
the saddle and the rest at the same time. The usual arrangement 
of a kind of double socket, the inner one rising at pleasure by being 
tipped into the outer, has already been described, and serves for 
accurate adjustment of the height of the rest. It is convenient, in 
addition, to have a stop or set screw under the bed of the rest, and a 
similar one on the top of the socket, so placed that when the 
frame is swung round it shall stop precisely at right angles to its 
former position. Thus, if the tout is first required to he used upon 
the side, and then upon the face of the object to be turned, these 
two positions are obtained at once, and can, if necessary, be 
alternated without any re-adjustment of the moving parts of the 
rest by the aid of the set square. The receptacle-holder is generally 
advanced by the hand lever. Fig. 279, one pin of which fits into the 
hole in the guide-bar as seen in the drawing, while the other falls 
into a short slot e, made in the upper surface of the receptacle, or of 
the piece of apparatus to be used in it. Of course, this arrangement 
may be reversed, one or both pins being fixed to tho rest and its re- 
ceptacle slide, and the holes made in the lever. Sometimes, however, 
a slower and more regular movement is required than it is possible 
to give in this way, and the lever is replaced by the leading 
screw C, D, Fig. 278, the head of which is removeable, and can be 
replaced by a small winch handle. This screw is tapped into the 
lug cast upon the receptacle, and it^ point is of the form shown. 
The latter fits into a hole in the pillar A, 278, and is retained by a 
pin, which falls into the groove, D, Fig. 278, and prevents the screw 
from advancing or receding without carrying the sliding plate with 
it. The pin being removed, the screw wiU no longer act in this 
■way, and the slide may be moved by the lever instead. The other 
screw, E, F, of fine pitch, serves te regulate the advance of the recep- 
tacle, and consequently the depth of cut of the tool — a round head 
with divisions on its edge is attached to one end, which abuts against 
the pillar E, Fig. 277, which latter has a mark on its top to act as 
an index. Thus the advance of the tool can be regulated to a great 
nicety, and successive predetermined and different depths may be 
reached and repeated at pleasure, as is sometimes necessary. 0, C, 
Fig. 277, is one of a pair of stops which can be fixed by their screws 
at any two points of the bed of the shde rest. These serve to 
regulate the distance which the top slide and tool holder are intended 
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to traverse, as in drilling a r.umber of flutes of canal Icngtli, and 
many similar works. They are usually made of gun-mota!, the 
EcreH-8 of iron or steel, or of a nieta! called homogeneous, which maj 
he described as between the two, and, being pleasant to work, 13 
worthy of notice. It is absolutely necessary that the slide restfor 
ornamentation should be made with the greatest nicety. The slides 
must work equally smoothly from end to end of their traverse. The 
pitch of the screws must be not only fine, but even and regular, and 
the screw itself of precisely the same diameter from endto end, 
else it will work loosely through its nut in one place, and jamb in 
another. It is extremely pleasant to feel the exquisite smoothness 
and oiliness, for no other word will express it, of the movements 
of sliding parts in the workmanship of Munro or Iloltzapffol, especially 
if compared with inferior work. Good amateur's work indeed 13 
often far superior to that which is sometimes advertised, and perhaps 
a few hints may not be out of place here, relative to the construction 
of this necessary addition to the lathe. 

First of all, the frame of the rest must be accurately at right 
angles to the spindle, which fits into the socket. These should, there- 
fore, be turned together, supposing the amateur not to have a planing 
machine. The whole may be mounted as Fig. 282, where A repre- 
sents tho carrier plate or chuck ; B, the driver, the tail of which 
should be as long or nearly so as the frame from c to D ; F is the 
side tool to be fixed in tho slide lOst for metal. The effect of this 
arrangement is to piano the face of the slide with transverse 
strokes instead of lengthwise. It may be afterwards finished and 
polished with oilstone powder on a flat slab of planed iron. When 
the face is finished, the whole must he reversed, the pin of _ the car- 
rier plate will hear against the frame, which thus acts as a driver, and 
the spindle must be turned. In this way accuracy is ensured if the 
slide rest used is carefully set. The chamfered sides of the slides 
are difficult to work with the file, but may bo so done with care, and 
■with a template of the desired bevel as a guide. The peat secret is 
to take plenty of time, not to press too much upon the file nor to 
move it too quickly over the surface ; fine even strokes, especially 
towards the finish, must be given, and a final polish with oilstone 
powder and oil used 011 a piece of a stick. In turning the screw a 
back stay must be fixed opposite to the tool in the slide rest to insure 
the contact of the cutting edge without bending the work. 

Presuming Uiat the screw will be cut with stock and dies, it may 
he stated as a caution that the latter must not be tightened except 
at the commencement of cutting the thread deeper. The return of 
the tool by a backward motion (or unscremng), should not he used 
as a cutting action, and therefore, should be carried on with the dies 
in the same position which they had during their descent. 
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At the beginning, therefore, of -each downward movement the 
dies must be tightened and oiled, and they must not again be touched 
tiJl the bottom of the screw has been reached, and the upward 
movement also has been completed, so that they have arrired again 
at the starting point. If tightened at any other time the screw will 
bo either conical or of a wavy section, either of which forms would 
be fatal to its use. The castmgs for such a rest should be of malle- 
able iron, if possible, as being much more easy to work ; the guide 
bars maybe of gun metal, as also the chamfered bars, which work 
on the mam frame. This will give a more finished appearance, and 
■mil on the whole be more durable and satisfactory. 

Thr Eccentric Cutter Frame. 

One of the most useful tools for ornamentation, especially of plain 

surfaces such as ttie top of a box cover, is the eccentric cutter, 

±,g 4»A j<,„,,.„_u I--- iillor L idcle holder of thoslide rest. 




Mid is drilled throughout to receive a steel spindie, carrying at one 
end a double pulley, B, to raceivo the cord from the overhead 
motion, and at the other frame, E, with its leading screw, of which 
the movable milled and graduated head is seen at H. This frame 
has one surface, level with the centre of the main spindle, which is 
cut away as shown, and, consequently, as the point of the tool is on 
its flat side, which latter rests upon the frame (the bevel being 
below), this point can, by the tangent screw, be brought into a line 
with the centre of the main spindle, so that when the cord from the 
overhead is passed round B, the spindle revolves with great rapidity, 
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and the point of the tool, K, in the position described, makes a 
simple dot. By turning round the milled screw head, H, either by 
the thumb and finger or by a small -waiich handle, fitted on the 
square part beyond the head of the screw, the tool holder, D (which 
is m one piece with the nut of the leading screw), is made to traverse 
the frame, and the tool will cut a circle small or large according to 
the eccentricity thus given to it. In Fig. 285 D, is the tool holder 
on the front of the frame ; C, the end of the spindle ; h, a bell- 
shaped washer, which is acted on by the small square-headed 
screw, drawing D towards the frame and clamping the tool. The 
whole la m the figure of full size. The tool holder is in one piece 
■mth the nut, through which passes the leading screw, and which is 
continued as a screw for the action of the bell-shaped washer and 
tightening nut ; hence it is necessary to allow a degree of play be- 
tween the nut and leading screw, to prevent bending the latter when 
damping the tool. This is efi'ected by filing off the threads in the 
nut at the top and bottom, to render the whole slightly oval. The 
remaining threads suffice for the action of the leading screw • a very 
slight degree of play in the required direction will be found sufacient. 
Iha powers of the eccentric cutter frame will be found sufficiently ex- 
tensive to make it a most serviceable, perhaps necessary, piece of lathe 
apparatus. If it cannot be said absolutely to supply the place of the 
eccentnu chuck, it has nevertheless the advantage of great hghtness 
of construction, lowness of cost, and ease of manipulation. The 
weight of the eccentric chuck, whether single or double, as of all 
chucks ill which sliding plates are used, is a sad drawback to their 
value— a drawback unfortunately beyond remedy, and specially felt 
whenthe slides are drawn out to a great degree of eccentricity. 
Combmed together, these two form a compound eccentric chuck, and 
in this way are capable of nearly everything in the way of eccentric 
ornamentation. Where the c/iuek is not to be had, it is by all 
means advisable to procure the cutting frame, for which the writer 
confesses a great partiality. It appears, indeed, to him a far more 
rational proceeding, as it is also now of extensive application, to act 
upon fised work by revolving or moving toots, instead of proceeding 
in the contrary way ; and all these little tools used with the over- 
head apparatus are so lightly and elegantly constructed, and so well 
adapted for the parts they have to perform, that the originator of 
them {natii^ iaknt devised them), deserves to be well and lastingly 
remembered ; instead of which it is doubtful whether his name is 
even known. {Sic transit is a quotation too stale for this work.) 

To cut circles deeper in one part than another— the shell pattern, 
for instance — with this tool, it is not necessary to alter the level of 
the sole of the rest, as it is when the eccentric'chuek is used with a 
fixed tool, as it suffices to set the rest itself at an angle, by moving 
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it ronnd in tlie socket, so that the revolving tool should touch the 
face of the work sooner at one point thau at an opposite one. In the 
same way the work may be considerably undercut on one side of the 
circles, by giving the angular set to the rest, and placing a tool in 
the holder, with a point of the form shown at 235 B. There is 
nothing prettier than this undercut work when well and sharply 
done, for which purpose the tool should not only be rendered keen on 
the hone, but burnished and polished on the brass and iron slabs 
already described. 

The following remarks on tho work of this cutter frame on flat 
surfaces only, will be useful to the reader in des^ing and working 
out the various combinations of circles, intersecting or otherwise, 
which it is calculated to produce. On a surface represented by 
286 A, the line of circles, a a, is on a, diameter, and, supposing them 






to be described by the eceontric cufter (or by a simple double-pointed 
drill), their centres are obtained by means of the leading screw of the " 
slide rest, moved the roquisifo number of turns between each cut, 
while the work is retained in a fixed position on the mandrel. But 
if the line of circles is on such a line asbb, above or below the centre, 
and consequently not on a diameter, it is plain that no movement of 
the slide rest or cutter, or both, can avail to place them in position, 
except with great difficulty and tedious working with the division 
plate of the lathe and the screw of the slide rest. Hence the eccen- 
tric chuck must be brought into play, and being fixed with its slide 
in a vertical position, the screw is turned and the work is lowered 
thereby until the line b, 6, is on a level with the point of the tool. The 
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eccentric cutter or double drill will then suffice to work tlie row of 
circles. Whea tKe centres of tlio circles are themselves on parts of 
the circumferences of other circles, the division plate of the liithe or 
of the cccenti'ic chuck will bo called into requisition, according as 
these circles are concentric with tho mandrel or otherwise. In Fig. 
B, tho curved lines are parts of circles of equal size with that repre- 
senting the surface of the work, and their centres lie on one and the 
same diameter, viz., at opposite extremities of the line, a, h. Being 
thus eccentric to the work, the division plate of the chuck is used to 
arrange the intersecting circles of the pattern — its slide having heen 
first drawn down, until the centre of the arc to be worked with circles 
is brought opposite to the tool. Tho work will bo in position when, 
on turmng the mandrel slowly, the cutting point of the tool passes 
ac 't t The division of the original eirclo is in this in- 

st t f parts, two of which are thirds, and two sixths of its 

ci mf The arcs of circles are also lines equal to thirds of 

tl mf of the work. It is well to remember this division 

of 1 by th r equal circles described round it from points on its 

ci umi ce these circles passing through the centre. The original 
ci 1 11 th way bo divided, as shown at 0, into six equal parts. 
T p d t with the aid of the eccentric cutter is easy. Set the 
to 1 f th tt first to the centre of the work, so that on revolving 
it 11 m k imple dot. This should always be done, whatever 

pattern is subsequently to be cut. Fix the index of the division 
plate of the lathe at 360. Move the screw of the slide rest until the 
point of the cutter, on being advanced, rests on the circumference of 
the circle previously cut upon the work, or on the circumference of 
the work itself, if the divisions are to reach the edge. Screw back 
the tool (not the rest) until its point reaches the centi-e of the work 
and cause it to revolve so as to cut one arc. Move the lathe 
pulley forward to 60"^ and cut a second arc, and so on, advancing 
60^* each time, and the figure mil be cut. This division of the 
circle will form the groundwork of many handsome patterns. 
When the arcs thus formed are intended merely to bo the lines of 
centres, and not themselves to form integral parts of the pattern, 
they should, nevertheless, be marked with a pencil in the tool holder, 
if possible, as there will be less liability to error in working the pro- 
posed pattern. In the present advanced stage of the art of turning, 
more surface work dono oy the eccentric cutter is rather apt to bo 
despised, owing to the extended powers of Ibhetson's or Plant's 
geometrio chuck; but, valuable as the two latter are, they are 
necessarily so costly that few can obtain them, whereas the httle 
cutter frame is comparatively cheap, and it is really capable of very 
exquisite work in skilful hands. 
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Segment Engine. Fig. 287. 

In very many cases of ornameatation it is required ttat the 
mandrel, instead of making an entire revolution, should stop at a 
given point in both directions, so that, for instance, the tumor 
should be able to move it 60, 80, or 100 divisions to and fro, with 
the certainty of its not advancing beyond that distance. This is 
effected by the racked and divided brass wheel B, fixed on the 
mandrel against the small end of tlie pulley. This wheel is suffi- 
ciently thick to allow of racking part of its edge to be acted on 
when necessary by the tangent screw, and leaving the other part 
for divisions, which are generally seventy-two in number, and 
marked in figures at every sixth division. On the other side of the 
plate are a number of holes drilled through its whole thickness to 
receive stop pins, Fig, 289, P, which are sawn through as shown, 



F1C26J 





that they may spring, and fit the holes tightly. There are seventy- 
two holes corresponding with the divisions. These pins are about 
3-16th-, of in inch diamettr generally with flattened heads, and a 




hole through them to receive a pin to aid in removing them, The , 
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holes are sometimes made in the edge, instead of the side of the 
segment plate, but the latter is the best position. At Fig. 288, 
T, is seen the interior part of the poppit, with a piece of brass let 
in, and fixed securely, in which are inserted two screws, against 
which the segment stops abut, and prevents further rotation of the 
pulley. Side by side -with this latter piece is placed the frame 
which carries the tangent screw. It is shown at Fig. 289. This 
frame is not fixed to the base of the poppit, but pivotted at e, 
between two short standards screwed into the poppit for that pur- 
pose. When not in use, the whole frame, therefore, drops down 
towards the front, but it can he raised by the small cam, K, Fig. 
289, so as to gear with the worm wheel. In many cases the latter 
is not used, but the pulley turned by hand. The screw, however, 
gives a steadier and more easily regulated movement, essential in 
delicate operations, and sometimes convenient, even when the stops 
do not require to be inserted. The use of the cam, acting on the 
frame which carries the tangent screw, is now generally followed in 
the eccentric and oval chucks, and also in the dome chuck. It 
enables the workman, hy throwing out of gear this part, to turn the 
worm wheel with the fingers, to set it at the required number on 
the division plate, a slow process when effected by the screw. 

Holtzapffel's Eose Cl'tter Frame, 

Amoxg the newer devices for ovnaraental turning, must be men- 
tioned the rose cutter frame of Hoitzapff'el and Co., an ingenious 
adaptation of the principle of the rose engine, without the drawback 
of cumbersomeness aud costliness. It works like the ordinary eccen- 
tric and other cutters by a cord from overhead motion. The appa- 
ratus is represented in Fig. 290, and its various part^ in Fig. 
291, &e. 

In the first of these figures, A is the shank, fitting the receptacle 
of the slide rest, and drilled to receive a hardened spindle, at one 
end of which is a worm wheel, turned by tangent screw B C, and 
shown again at A, B, C, Fig. 292. By this are turned the parts 
beyond K, namely, the frame D, carrying the tool, as in the eccen- 
tric cutter, adjacent parts S, representing chamfered bar, P, back 
. plate, and 0, which is a round piece in one casting, with the back 
plate, and having a hole through it for the coiled spring seen between 
O and N. All these are secured to the spindle, and turn together 
as one piece with it. Fig. 291 is a front view of these parts. H is 
the bacK plate of brass, with steel chamfered bars on its face, E, E, 
as in the eccentric chuck. Between these slides the plate, D, D, to 
the face of which is attached the long steel frame, carrying the tool- 
holder. Close to the letter H, it will be noticed that a slot is cut in 



Hosted by 



Google 



The laThe and its usus. 




Hosted by 



Google 



The lithe and its usGs. 20? 

tlio back plate, tlirough whic'i projects a hard steel pin, screwed 
into the back of the sliding plate. This is seen at 0, Fig. 290, 
and is attached to one end of a coiled spring, tlie opposite end 
of which is secured to a pin fixed in the hack plate of this part. The 
pin 0, is thus kept in contact with the edge of the rosette or pattern 
plate, K, and, as the whole turns with the spindle whUe the rosette 
IS fixed, the pin, or rubber, is compelled to follow the undulations of 
the pattern, the motion being, of course, communicated to the tool. 
An inspection of T"ig. 294 will show the arrangement of the parts on 
which the rosettes are fixed, and which is capable of turning, but 
docs not, unless the tangent screw and wheel, H, are brought into 
rcc[uisition, as will be presently explained. The end of the main 
shank of the instrument is round, as seen at C, the worm wheel 
B being screwed fast, by four small screws, to the end of the 
square part of the shank. Upon this rounded end tits what 
may be called the sleeve E, to which is fixed the tangent^screw, and 
on which also are placed the rosettes. The latter have a large 
central hole, Fig. 293, A and B, and fitting closely beyond the screw 
F, Fi of the sleeve, and, being prohibited from turning upon'it by a 
small key or feather, aro secured by a screwed nng or ierrule seen 
at L, Fig. 296, the edge of which is milled. At F, Fig. 291, is 
seen a short stop, or set screw, the head of which is divided into ten 
degrees. By this, the rubber is prevented from penetrating to the 
bottom of the undulations on the edge of the rosette, and, if it is 
allowed only just to touch the summits of them, the tool will cut a 
circle. Thus, as the screw stop can bo accurately set, one rosette 
will produce at pleasure graduated waved lines, the waves growing 
less and less undulated as the centre (or circumference) of the work 
is approached, giving a most delicate and chaste pattern, and c/iascd 
it certainly is. 

Another variation of the pattern producible from any rosette 
results from the frame of the tool holder being extended beyond the 
axis of the spindle in both directions. "When the tool is on that side 
of the axis nearest to the rubber pin, the undulations of the rosettes 
will he so followed as to produce their exact counterpart on the 
work. When the tool-holder is on the other side of the axis, the 
undulations become reversed, the raised parts of the rosettes pro- 
ducing hollows and vice verm. It may here be mentioned that in 
the case of the rose cutter, eccentric, and universal cutter, and 
similar apparatus, the screw heads carry ten chief divisions and ten 
smaller divisions. The screws are cut with ten threads to the inch, 
so that one turn advances the slide, or the tool, or wheel as the 
case may be, one-tenth of an inch. One large division, therefore, 
produces a movement equal to one- hundredth, and ono small division 
one two-hundredth of an inch, If the screw is smell it is generally 
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cut with a double thread equal to one-twentieth of an inch. It is 
evident that in addition to the movements of the various parts of 
the rose cutter, the turner also has in his power those of the shde 
rest, and of the division plate on the lathe pulley, by one or both of 
which further complications become possible. Six modifications of 
pattern produced from one rosette alone are shown in Holtzapffel 
and Co.'s catalogue, and these may be further multiplied according 
to the taste and skill of the operator. 

It is not possible to apply rapid movement to this rose cutter, else 
the rubber would probaoly miss touching the rosette in places ; 
hence the tangent or worm wheel is used to give motion to the 
central spindle. An end view of this is given in Fig. 292. The 




object of the other tangent screw to move the sleeve and there- 
with the rosette at pleasuie 'io th^t the 1 gher parts of the undula- 
tions in the second cut maj, li dcbued, be arranged to meet the 
lower parts of the same in the first cut or to fall intermediately. The 
effect of the gradual shifting of the rosettes in this way is perfectly 
marvellous, and the writer much regrets that he is unable to supply 
specimen plates, as he is not in possession of the rose cutt«r. In the 
end of Holtzapffel's latest edition of his catalogue are several such 
specimens, but without any drawing or description of the instrument, 
the cost of which is moreover omitted. 

The centres of circles cut by this eccentric tool will be always re- 
gulated in regard to position by the slide rest, because these centres 
arc, as explained, always in a line with the centre of the spindle. 
Hence, to place a circle in any desired position, it is only necessary 
to determine its centre, and, after drawing hack the tool by means of 
the screw till its centre runs truly as a mere drill, turn the screw of 
the slide rest until the point touches the required spot. 

Univeksal Cotter Frame. 

This is represented in Fig. 284, in its latest improved form. It 
■ ' of a shank. A, which fits the. tool receptacle, and is bored 
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througlinut its length for the reception of a central steel spindle, to 
which is securely attached at one end the worm wheel, G, acting as 
a dividing plate, and at the other the crank-formed frame, B, C, 
with its small poppits, D, D. Theao are sawn lengthwise, and Aus 
spring upon the centre screws, which pass through them and carry 
the revolving cutter spindle, K, L, M, in the centre of which is a 
slot to receive the tool, the latter being clamped by the tightening 
screw, L. There are certain points to be attended to in the construc- 
tion of this instrument, which must on no account be neglected. In 
the first place, the screws which pass through the poppets must lie in 
the line which would bisect at right angles that of the main spindle 
in the same plane. A line, in fact (as dotted), passing from screw 
to screw will pass across the centre of the end of the spindle. In 
the next place, when the tool holder, with its pulleys, is m place be- 
tween D, D, this line must be even with the top line of the central 
mortice, H, for the point of the tool is level with its upper surface, 
it being bevelled below ; and it is essential that this point be capable 
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of being so placed as to form a continuation of the centre of the main 
spindle. At E, E, are shown two of four thin pulleys. The two 
front ones arc removed to show the poppets. Xhey should not be 
made thicker than necessary, in order to avoid their interfering with 
the action of the tool. Either pair will he used with either pulley, 
E, K, aceordiiig as the right or left side of the instrument is the 
highest, for, as will be explained, the cutter frame is used at all 
angles between the horizontal and the vertical lines, the cuts being 
consequently inclined in either direction, left, or right, at pleasure. 
The centre screws and points of the tool spindle must bo carefully 
hardened. Before commencing to use this cutter, it is necessary to 
test the centrality of the point of the tool. Place the latter in its 
holder. Let the part C of the instrument be turned till vertical ; 
cause the tool to revolve and to cut a light line or scratch on the 
face of the work. By means of the tangent screw cause C to become 
vertical in the opposite direction, so as to biing the other pulley up- 
wards, and with the small screws ia the poppets set the revolving 
tool holder, till the tool falls exactly on the line first made. It is, 
of course, understood that the line in question passed through the 
centre of the work. If in both positions of the tool the central 
point is passed through, the cutter tool is correctly placed. The 
poppit screws are for this purpose specially, though sometimes used 
to place the cutter purposely above or below the centre of the work. 
Compared with the old form previously gi\'en, this pattern of uni- 
versal cutter is very superior. 

Hose Engine. 

Ths rose engine, as hitherto constructed, has not heen entirely 
supplanted by the neat little apparatus already described, but is still 
used almost universally by the watch case makers ; and its construc- 
tion differs little, if at all, from that described by Bergeron ; although 
the sHde rest used with it is somewhat modified and improved. 
There are two kinds of rose engine, in one of which the mandrel 
with its poppits and fittings oscillates between centres fixed beneath 
the lathe bed ; while in the other, the frame carrying the slide rest 
is thus movable, the mandrel head remaining stationary as in an 
ordinary lathe. In both cases the mandrel is allowed a to-and-fro 
or pumping movement in its collars ; as the rosettes used are cut 
upon the face as well as upon the edge ; and the rounded parts of an 
article can be operated on as well as the plane surfaces. 

The second pattern, in which the poppit remains a fixture, will be 
first described, because it is capable of being applied to an ordinary 
lathe for surface work, aud if the lathe has a traversing mandrel, it 
can. be completely fitted for rose work. 
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The drawings and description annexed are from Bergeron's work ; 
but the slide rest there represented, and arrangement of screwed 
mandrel, are omitted as obsolete: — 

A strong iron frame, A, A,Figs. 295 A, 295 B, and 296, is made 
with one of the ends carried up and branched, so as to embrace tho 
mandrel and rosette ; which latter is attached to the back part of 
the chuck which carries the work. The top of the frame is double, 
so as to form of itself a lathe bed of small dimensions, upon which 
an ordinary slide rest can be fitted. It must, however, be used with 
a short socket, or it will be too high ; as the top of the frame 
alluded to stands slightly above the level of the bearers. B, is a 
point of hardened steel which fits into a conical hole in the bottom 
of the lathe poppit, or (if this is not long enough to reitch a good 
way down between the bearers) into a piece of iron arranged for the 
purpose similar to that now to be described, and which is again 
shown in Figs. 297 and 298, This is a kind of poppit in a reversed 
position, the clamping nut and screw being above the bed, and the 
head'with centre screw below. The frame lies, therefore, between 
tho mandrel head and this reversed poppit, or between two of the 
latter, and oscillates upon their centres whenever the projections 
or depressions of the rosette compel it to assume such motion, 

"Fig. 299 is a section of the chuck which carries the rosette, the 
latter being shown in position. A, is tho body of the chuck ; B, the 
inside screw to fit the mandrel. On the outside of this part are a 
few turns of a somewhat finer thread, beyond which a plain part 
is left next to the flange, 0, and on this the rosette is placed, and is 
clamped by the nut, cut outside into beads, or milled, or left plain 
and drilled for the insertion of a lever pin ; this nut is marked V in 
the figure. It will be seen to lie within a recess formed in the faco 
of the rosette, E. The latter is shown in Fig. 300. A, is the 
recess just alluded to ; B, C, the pattern on the face and edge ; D, 
the large hole in its centre, allowing it to be slipped on tho back of 
the chuck. It is prevented from turning on the latter by a pin, 
which fits into the small hole, F. From the front face of the chuck 
rises a conical pin, G, similar to that on the eccentric chuck, oyer 
which fits the cn'cular division plate, I, with its projecting screw, H, 
to hold the ordinary chucks. This plate is recessed at the back, 
leaving a mere ring of metal, e e, whicn fits a corresponding circular 
groove, and secures the steady movement of the plate, which is fixed 
by a conical washer and screw, as seen in the plate. This division 
plate is formed with cogs, into which a stop falls, as described, when 
treating of the eccentric, but the divisions are differently arranged, 
the cogs being divided into sets of eight or ten teeth. Let the whole 
circumference be first divided into six equal parts, and, beginning 
at tho first division, cut six or eight teeth, as if the whole circle were 

P 2 
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to be divided into 60. Pass to the second portion, and cut eight 
teeth, a8 if the circle were to be divided into 72. Let the third 
carry eight teeth, with a pitch of 80 to the circle ; the fourth a similar 
number, with a pitch of 84 ; the fifth 96 ; the sixth 100 to the 
circle. These must be cut with the same cutter, so that the spring 
click, or stop teeth, may fit any of the six sets. There wiU be 
several undivided spaces, which are to be left plain. The several 
sets are to be marked in numbers, so that the pitch may be 
discovered at a glance, and the teeth in each being so few will 
hardly require separate numbering. The part of the apparatus 
which carries the rubber — that is to say, the heads of the branched 
part of the swinging frame, are made flat on the top, which projects 
on three sides, forming small tables on which the actual holder or 
clamp can be fixed by a turn of the screw, X, in the first figure. 
The rubbers arc merely flat pieces of steel, with edges sufficiently 
sharp to penetrate to the lowest depths of the undulations and 
recesses on the rosettes, hut rounded off and polished, so as not to 
cut and damage the softer metal against which they act ; other 
materials have been tried, as ivory, and the harder tusk of the hip- 
popotamus, but hard steel is most generally preferred. It is, of 
course, necessary that the rubber press with some force against the 
rosette, which force should, moreover, admit of being regulated at 
pleasure. This is effected by a spring of steel under the lathe bed. 
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to tiie end of wliich is affixed the ann, W, Tvhicli has a ring handle 
nearest to the operator, and is perforated irith a row of holes from 
end to end. This arm is flat, and falls into a fork at the end of the 
tail piece, T, ^yhich is seen in the second figure attached to the 
centre of the lower bar of the frame. A pin passes through holes 
in this fork, and through one of those in the arm. By this arrange- 
ment it is easy to regulate the force which the spring shall exercise, 
as this will he increased by moving the pin nearer to the spring, 
and diminished by placing it in a holo nearer to the ling handle. 
In forming the rosettes great care should be exercised to make the 
corresponding parts agree. The depth of similar hollows must bo 
precisely equal, and elevated portions intended to match, must do so 
■with great accuracy. Supposing, for instance, a rosette to be made 
"with ten elevations and ten recesses, all of equal curves. If these 
are accidentally unequal, and it is desired to arrange a set of these 
waved rings one within the other, so that the depressions of the one 
shall be opposite to the elevations of the otiher, or so that this effect 
shall take place gradually — if the curves of tho pattern are unequally 
cut the several portions of tho devico will not tally, and an irregu- 
larity will be produced of disagreeable appearance ; an inspection 
showing at onco that such irregularity is not part of the device, but 
unintentional and erroneous. This leads to a consideration of the 
division plate of this rose engine, and an explanation of the object 
of its peculiar construction. Tho pattern of the rosette is, as it 
.wore, in sections ; either similar elevations and recesses are alter- 
nately repeated, or there may be a variety of such, extending over a 
pai-t of the circumference, and forming a certain complete device, 
which may then give place to a second pattern, extending a similar 
distance ; and these two may alternate regularly round the circum- 
ference. Each of these sections must be of precisely similar length, 
and the repetition of the pattern must also be precisely similar, for 
the reason stated above. 

It is e\'idcnt that all possible alternations of the device or set of 
devices may be obtained by means of six or eight notches of the 
division plate ; for, hy moving it forward to that extent, the whole 
pattern may be compassed. In treating of the second form of rose 
engine, and of the method of using it, this will again he adverted to, 
and illustrated by an example. 

Hitherto we have spoken only of the use of the pattern on the 
edge of the rosette, but, as already stated, it is frequently repeated 
on the face, and by this means it becomes easier to work upon the 
outside of acylindrical piece, as well as on the two ends. Patterns thus 
cut on the face of a rosette tend, of course, to move the mandrel to 
and fro in its collars, which is only possible when the lathe is made 
un the plan of a screw-cutting or traversing mandrel latlio. The 
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spring which beeps the rubber in contact with the face of the rosette 
is shown at] P. 

The head on the top of the arm, which forms the clamp or 
holder of the rubber, must be turned round to face the rosette, or 
a separate rubber must be used, ii'hieh passes through tlie clamp at 
right angles to that used in surface work, and the frame must 

. be prevented from oscillating by a stop which fits between the 
bearers of the lathe, and embraces the upright side of the frame. 
The top of the slide rest must be turned round, or a side tool used. 
In this case, the rest and frame with its rubber become fixtures, as 
in ordinary turning, the mandrel and work being alono moved in 
correspondence with the pattern on the face of the rosette. It would 
indeed be much better to do away with the frame altogether, fising 
the rubber to an upright pedestal mounted on the lathe bed, and 
using the slide rest in the usual way, were it not that in general the 
work is constantly being varied, the side and face being worked in 
turn — and the apparatus is rather cumbrous to remove and remount 
often. It is, nevertheless, easy to finish the ornamentation of plane 

. surfaces first, and then to remove the frame altogether, and substi- 
tute a fixed rubber, as stated. 

The rose engine now described has certain evident advantages 
over the rose cutter frame, and is capable of the most exquisite 
devices. It may be, perhaps, a mere question of taste, whether rose 
engine work finely executed is not in point of beauty, superior to 
ary that can be done by geometric chucks, however elaborate. That 
it is BO, is decidedly the writer's opinion, more especially when 
this apparatus is used iu combination with the oval chuck. More- 
over, there is nothing in' the form of rose engine described to make 
it a very expensive article, or beyond the skill of an amateur ; and 
with a set of only three rosettes, the patterns may be varied con- 
tinually, and multiplied — if not ad inJiiiUiim — yet quite sufficiently 
for the display of skill and taste of the operator. 

In using the rose engine, it is necessary to carry the cord to the 
pulley from a very small wheel on the axle. Sometimes the lowest 
speed pulley of the flywheel may answer, hut if the recesses of the 
rosette are deep and sharp, or only slightly rounded, it may become 
necessary to mount a still smaller wheel on purpose ; else the 
rubber will jump over and miss parts of the design, thereby spoiling 
the work. The watch-case turners, indeed, altogether dispense with 
the flywheel, and use instead a small pulley, fixed to the side of 
the lathe bed, and turned by hand. 

These artificers always use a more elaborate form of rose engine, 
which will be presently described, and which is the most perfect in 

' detail of all similar contrivances, hut it is necessarily costly, and 
cannot be said to be well adapted for plain fuming also, except in a 
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limited degree. The work, if not of soft material, like a watch- 
case, should be turned first of all upon an ordinary lathe, the 
mandrel screw of which is a counterpart to that of the rose engine, 
and the latter should merely be used for the final cut, to perfect the 
form of the material previous to its ornamentation. 

In the Appendix will bo found a new method of obtaining the 
required oscillatory motion of the rose engine, which might appa- 
rently be applied to tool holder* frame here described, or to the 
poppit head. 

The rose engine proper is arranged with an oscillating poppit head 
carrying the mandrel and its rosettes, the tool being stationary. The 
following account of this machine, and the drawings, are copied 
almost exactly from Bergeron. The modem rose engine is uot 
indeed made with the projecting lugs referred to as intended for the 
application of the guide ring in oval taming, as this guide is now 
altered to fit a poppit head of ordinary form, as already detailed. 
The pulley and division plate are also of obsolete form, but as the 
main arrangement of parts described are sufficiently similar to that 
now followed, Bergeron's drawing and description have been re- 
tained. Fig. 302 IS a longitudinal view, and Fig. 303 a transverse 
view of the working parts of this lathe. A, A are the poppits, which 
arc in one casting, with the connecting piece shown by the dotted 
lines, which latter has a tail piece firmly attached to its centre, to 
which a spring is afELsed as in the lathe previously described. In 
the drawing the cylindrical collars carrying the mandrel are split, 
so that In case of wear they can be tightened in the usual manner by 
a screw at the top of the poppit marked B, 303, The lugs/,/, with 
square holes e, e, are for the application of the guide for oval 
turning, the latter being originally a ring with slotted arms on either 
side. The points of oscillation are precisely similar to those of the 
rose engine first described, two short poppits C, Pigs. 302 and 303, 
having centre screws, whose points fall into conical holes made in 
opposite faces of the poppit, a little below the level of the lathe bed. 
These are formed with a slit to receive the stop /;, which is hinged 
at the point o, and which, when raised by a wedge, catches into a 
small projection p, thereby fixing the poppit in a perpendicular 
position and preventing its oscillation. The rose engine can then 
be used as an ordinary lathe, to finish the preparation of the work to 
be operated on, which should, if possible, be commenced and mainly 
formed on an ordinary lathe, the mandrel of which is a counterpai-t 
of that of the rose engine. The taU piece, E, does not require a 
separate description, being precisely similar to that already described. 
'Xhe to-and-fro movement of the mandrel caused by the action of the 

• I.e., the mala fiame carrying tlic slidg rest. 
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rubbers on the face of rosette, is also arraaged in a manner similar 
to the last, i" is the spring, turning in the middle of its length on 
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a pin IE a piece of iron fixed on the bed, so that if both ends wsro 
free it could swing backwards and forwards between the cheeks of 
the [athe on this pin as a centre. The upper end of this spring is 
branched in a semicircular form to embrace the mandrel, this fork 
falling into a groove formed to receive it. It can thus be brought 
to bear against either of the shoulders visible at this part. The 
lower end of the spring fits into a notch, or rather a slot in the arm 
H of the second figure ; the handle of this arm being L in both figs. 
This piece is pivotted at K, and at its other end falls into one of the 
notches in the retaining plate, Q, of the first figure. By this plan 
the tension of the spring, can be brought agamst the mandrel in 
either direction at pleasure, for if the lever is placed in one of the 
left hand notches, the tendency of the spring will be to move the 
mandrel towards the right, and nice versa. The tension of the spring 
can also be regulated by the use of the groove B or X at pleasure. 
In the second figure of Bergeron's the piece which at first sight 
appears to be a continuation of the holding down bolt of the short 
poppit carrying the centre screw, is the tail piece or lower end of 
the long spring just described, and its reduced extremity is visible 
passmg through a short slot in the lever H, near the handle of which 
appears the edffs of the notched piece G of the other figure. All 
the above parts are commonly of iron, the follomng arc in brass or 
gun metal. 

On the bed and parallel to it, two pieces of brass, or standards, 
rise, similar to H in the first figure, the two being opposite to each 
other, one on each side of the mandrel, as shown in the second 
figure. Both these are firmly secured to the bed by long bolts and 
nuts, it being of the utmost importance that they should not move 
or vibrate in the least. They are in addition united to each other 
by two horizontal braces, one of which is seen at N in the second 
figure. At /, / are seen two rectangular notches, which are the 
ends of grooves made in the upper part of the head piece, H, and 
which traverse its whole length. They receive the crooked part, a, 
of the rubber holder. Fig. 304, so that the latter can be slid along 
this bar, and brought opposite to any one of the rosettes, after which 
it can be secured in position by the screw, b, Fig. 304. The mandrel 
is thus arranged. It is cvllndrical, with a shoulder against which 
the chucks can rest, as in an ordinary traversing mandrel, and a 
similar but reversed shoulder at g. Fig. 302. Against the latter 
abuts the end of an accurately turned sleeve of brass, which fits over 
the mandrel with slight friction, so as to have no shake or play upon 
it. Upon this sleeve the rosettes are placed. Theyfit accurately 
over it, and are prevented from turning lound upon it by a feather 
extending the length of the sleeve, which fits into a corresponding 
notch cut on the inside of the rosettes. These are arranged in pairs 
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tack to back, and each couple is separated from the next by a sbort 
sleeve or ferrule, ■which Bergeron recommends to be of wood, as 
tending to hold the rosettes more securely than metal when pressed 
together by the nut at the end of the set. The fibres of the wood 
are_ to be placed parallel with the mandrel, because there is no 
shrinkage of this substance as regards its length. The pulley is 
fixed beyond the rosettes on a part of the mandrel filed into six faces 
for tbat purpose, and lastly comes the nut, which secures all the 
parts to their several positions, but which neyertheless does not so 
jam them together but that the mandrel can be turned within the 
sleeve when the positions of the rosettes are to be changed in the 
course of working a pattern. The division plate is not attached to 
the pulley, though lying close upon its surface. It sHps on to the 
sleeve on which the rosettes fit, and its spring-catch only on the 
face of the pulley. Thus the latter is held to the sleeve and its 
fittings when the catch is down, so that all turn together, but, when 
the catch is raised, the division plate, carrying with it the rosettes, 
can be turned round upon the mandrel as may be required. It is 
not necessary to repeat what has been said respecting the manner of 
graduating the division plate, as that used with the lathe already 
described is in that respect a counterpart of what is used with the 
roso engine now treated of. 

The following description of the method pursued in turning a 
pattern shown in Fig. 307 will suffice to show the working of the 
rose engine r — First, says Bci^eron : — It is not enough to know the 
general construction of the roso engine, it is necessary to know 
thoroughly the particular one in use, i. e., as regards the details of 
its construction, the slight defects or imperfections it may chance to 
have, and the means whereby they may be lessened or corrected. It 
is necessary, in addition, to know well, and to have always at hand, 
the numbers of each rosetto, or any rate to have a table of them 
which can be readily referred to. It is equally necessary to recog- 
nise at a glance the various sets of divisions on the division plate, 
for which purpose, and that no mistake may be made, such numbers 
ought to be engraved upon each. The same holds good with regard 
to the shde rest, and, in addition, practice should be frequent upon 
box or other inexpensive material by which the turner may have 
made himself perfect in the several combinations possible, and the 
various effects producible by the rosettes and different shaped tools 
over which he has control. It is thus, by actual experiment only, 
that the turner can become acquainted with the powers of his own 
lathe and apparatus, and thus only, after working out the patterns 
already executed, mil be be in a position to design new ones, and to 
work with ease and certainty. The rose engines are usually fitted 
with tools of variously shaped edges, as shown in Figs. 305 and 306. 



Hosted by 



Google 



THE LATHE AND ITS «SE8, 



221 



by this means a pattern of some ■width and gi'cat variety is of course 
produced at once, and by one rosette. In the following, however, a 
tool with single point. Fig. 308, is to be used. This simplest design 
is supposed to be on the cover of a box or other plane surface, and it 
is evident that the movement or oscillation required of the mandrel 
is that at right angles to the bed of the lathe. To obtain this 
movement, when the rubber is fixed in its clamp, on the side of the 
workman, as it is necessary that the rubber should press against the 
rosette through the medium of the spring, the handle of the lever, 
Fig. 302, must be drawn forward towards the operator, and kept by 
a pin, as described, passing through it and the tail piece of the 
mandrel frame. The tension must not be too great, especially if the 
rosette to be used is deeply indented, and care must be taken to free 
the frame from the action of the stop, p, by removing its wedge before 




J any attempt to try the pressure by moving the mandrel. 
The design under consideration is produced from rosette numbered 3 
in the drawing, and in fixing the rubber care must be taken that it 
. does not bear against the adjacent rosette. Choose a rosette of 
forty-eight teeth or undulations, and as the second circle of orna- 
mentation exactly intersects the first, the raised part of the one 
falling under the depression of the other, and as it were halving it, the 
set of divisions on the dick plate to be used will be twice 48, or 96, 
Place the rest parallel to the face of tlie work and so that the 
forward motion of the tool shall be perpendicular to it. By means 
of the leading screw of the rest, place the tool near the edge of the 
work and level with the centre, and gently moving it forward and 
putting the lathe in motion, commence the cut. After having made 
a light cut, without moving the tool, stop the lathe and judge of 
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the depth of cut, and if sufficient, screw up the stop screw of the slide 
rest, to insure all the following cuts penetrating to the same depth- 
Observe the position of the tool as marked by the graduations of the 
slide rest, and then mthdrawing it from the cut, moye the click plate 
one notch, which will divide exactly in half the several undulations 
of the rosette. By tho rest screw move the tool towards the centre 
of the work and mark the number of divisions passed over, so that 
tho circles of undulations may be equidistant, and cut a second. 
Now for the third, go back or advance on the click plate one division, 
for tho position of the undulations in the third is precisely that of 
the first circle. It is indeed immaterial whether an advance or 
retreat of one notch is made in this case, but now is evident the 
reason for not dividing the plate equally all round, five or six teeth 
being ample for each division. If there are eight rosettes the plate 
should be first divided into eight parts, and each rosette having a 
different number of undulations, these eight parts should be divided 
into degrees pi-oportionate to the numbers on the rosette, tho one 
being a multiple of the other. In working the side of a cylinder, 
that of a box, for example, the longitudinal movement of the mandrel 
is required, the poppit being retained immovable by the wedge and 
stop. The tool is to be placed at right angles to the side of the work, 
the rubber brought to bear on the face of the rosette. The method 
of working will be self-evident, after the description already given. 
It is impossible in a brief work like the present, to go into details of 
other patterns referred to and illustrated by Bergeron, one or two of 
which are nevertheless of great beauty, and are executed with the 
aid of the eccentric chuck mounted on the mandrel of the rose 
engine. There is, however, a different class of work, to which 
reference will be made in our next, andwe shall also give a descrip- 
tion of a simple addition to the slide rest, used by watch case turners, 
which does away with the necessity of counting the number of 
divisions upon this instrument when used as above. 

The slide rest used by the watch case turners is almost identical 
in form with one figured and described by Bergeron, It is neces- 
sary that the tool holder should have a circular motion, somewhat 
similar to that of a spherical rest, in order to reach the sides and 
curved surfaces of the articles to be engine turned ; hence the tool 
receptacle and its bed work upon a contra! pin. The pin here 
called " the bed " is usually a flat brass plate of a quadrant form, 
tbe central pin being at the apex, and carrying on its face the 
guides for the tool receptacle. The pin on which it turns is a 
reversed truncated cone rising from a similar fliat plate, which 
itself forms the sole of the rest, or traversee the lower frame as 
usual ; when the tool is beyond tho central pin, it will orna- 
ment conical surfaces, and vice versa. On tho edge of the 
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arc is a racked part, and a tangent screw works into it. The 
tool is moved to and fro by a lever, as usual, the depih of cut being 
regulated by a stop screw'. These details being already entered 
into, in treating ot slide rests and chucks, need not be more spe- 
cially explained here ; but a contrivance for regulating the traverse 
of the upper part upon the frame underneath, is in^onious and ser- 
viceable, and will therefore be described. The end of the leading 
screw is fitted ynth. a ratchet wheel of the same construction as that 
of the ratchet brace for drilling, patented by Fenn, of Newgate 
Street, to which in the same way a handle and spring are attached, 
as shown in the drawing. Fig. 300, A, and Fig. 310. The handle 




rises between two semicircular plates drilled in the face, with holes 
for the reception of stop pins, B, C. These regulate the traverse of 
the handle, and thence of the screw. If the former, therefore is 
thrown over till the left stop is touched, and then pulled forward to 
the other stop, between each cut of the tool, the latter will leave 
equidistant spaces upon the work, without need of counting divi- 
sions at each cut. As a traverse of one inch or more of the lever 
handle at the place of the stop pins only moves the screw a very 
minute quantity, the holes for the pins need not be very close toge- 
ther even for fine work. 'Xhis is a very simple contrivance, and per- 
fect in action, enabling the operator to work with ease and certainty, 
and with great speed. 

•Bectilineal Chuck. 

Fig. 311 represents a modification of the eccentric chuck, when 
■ the latter is used as a fixture, to present to revolving cutters and 
drills the different parts of the work which is to be operated en. 
The eccentric chuck is commonly made to slide in one direction 
only, and the traverse is Hmited. In the present case there is ample 
traverse in both directions, the slide being arranged to descend to the 
lathe bed, and upwards to an equal degree. A is a cross section of 
this chuck, the length of which is 7i inches. It is very strongly 
made in brass, and is altogether much more substantial than the 
eccentric chuck. 13 and C are the guide bars, between ^^'hich works 
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the sliding part. The nut of tKe leading screw is below this as usual. 
The tangent wheel has 120 teeth, and is thus divided : 0—12—24, 
&c. The tangent screw head is divided tlius: — 1 — 2 — 3—4 — 5, 
with half divisions, marked hut not numbered. This rectilineal 
chuck is most commonly used in a vertleal position, but may be 




otherwise p! lu d Tn u ui^ i f r in\ ■woi 1 likely to bring a strain 
upon it, the oidini^ j r u^' uidi \ iiuJu 1 to the lafhe foruse with 
the face plate, shuuld nui, bo ciit.<c!j rJ>^J v,n to keep it in position. 
It is safer to make use in addition of the segment engine stops or 
other available contrivance. The special function of the chuck is the 
production of straight lines on the face of work forming stars or radial 
flutes, which can be worked with a drill. Fluting is also readily done 
by its aid, with the addition of the vertical eccentric, or dome chuck, 
already described. Its use is, however, by no means confined to or- 
namental work— small tenons, mortises, and even dovetails are pro- 
ducible by it ; and in fitting together the various parts of temples, 
shrines, and similar complicated specimens, its uses will be innu 
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_. ; and here may be noted the extension of the lathe and its 
..,.j..._atus to work apparently in no way suited to it._ It has now 
become more of a universal shaping machine than it used to be, 
owing to the great accuracy of the work done by it, and the variety 
of fittings that can be added to it. In a later page will be found a 
drawing and description of a new device of the kind — a planing 
machine, devised by an ingenious and first-class maker, Hunro, of 
Lambeth, and patented by him. Mention is made of it in this place, 
because the rectilineal chuck is in some degree capable of similar 
work. The slide moved up and down by a screw the handle of 
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which is of extra length to allow the vertical traverse, is also capabla 
of being moved hy a eam-eccentric chain or rack and cogged wheel, 
so that by pulling down a handle the slide may be made to elide up^ 
and down more rapidly than by the screw motion ; any piece of 
wood of rectangular or other figure may thus bo planed on the face, 
by being fixed on the rectilineal chuck, and acted upon by a fixed 
tool in the sUde rest, the latter affording the horizontal traverse of the 
tool acrosg the face of the work, the former the perpendicular_ move- 
ment of the material. If a slide rest is thus arranged in combination 
with the chuck in question, and the lathe bed is imagined to he set 
up on end with the chuck downwards and horizon^, the whole will 
become, in fact, a precise counterpart of those planing machines, the 
bed of which traverses to and fro, with the work under a fixed 
tool. Munro's arrangement is, of course, of far more extencd ap- 
plication, and more suited for metal work ; but for hghter and more 
delicate operations of a similar kmd the rectihnear chuck and slide 
rest will he found very serviceable. It is with such an adaptation of 
this chuck as has been alluded to, namely, a quick speed movement 
of the shde by a lever handle, that the rays are drawn so exquisitely 
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fine and close upon tlie faces of many gold dial plates of ■watcbes, tte 
handle being arrested by a stop at any given point, so that these rays 
shall not transgress their appointed limits. It will be hardly neces- 
sary to allude to those other applications of this apparatus, or other 
particulars in which it is identical with the eccentric chuck, aa tho 
description already given of the latter applies to both alike, the extra 
traverse of the pfesent in both directions being its chief distinguish- 
ing feature. 

Epicycloidal Chuck. 

This chuck has been in use for many years, and has in conse- 
quence been of late rather neglected. It is, nevertheless, the parent 
of those more elaborate contrivances included under the general title 
of Geometric Chucks, of whichlbbetson's stands first in order of date, 
and possibly of merit, though this last qualification may admit of 
question. The epicycloid, defined mathematically, is a cuiTe de- 
scribed by the revolution of a point in the circumference of a circle, 
when the latter is made to roll upon the concave or convex side of 
another circle. A pin in the rim of a wheel revolving round and in 
contact with another wheel, therefore, describes this curve, which 
constitutes two or more loops, as will be seen by the annexed illus- 
trations. The number of these loops is variable, and the chuck will 
produce almost any number by changing the pinions, and thus alter- 
ing the relative velocities of the revolving parts. The following 
description will make the action of this chuck clear, and enable any 
good mechanic to construct one for himself. In the first place, the 
above remarks show a necessity for a fixed wheel, round which 
another may revolve. Fig. 313 represents this attached to a plate 
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this wheel passes throi^h the plate, and is carried by another plate, 
e, which is curved and adjustable upon the former. The axis of this 
wheel carries a small pinion, D, so that the whole turn together. 
This pinion being one of a set of change wheels, necessitates the 
possibility of adjusting the plate which carries its axis, as all the 
several change wheels must gear with E, which always retains its 
position on the chuck. The sliding plate in question being put in 
place, is clamped by the screw F. A plato of iron, G, of Uie form 
shown, and of sufficient thickness for the secure attachment of the 
wheel and of the screw which carries the ordinary chucks, is fitted 
to turn on the axis of the wheel E. Its larger end traverses within 
the arc H, which is graduated. The arc is bevelled underneath, 
serving to hold down securely to the foundation plate the piece of 
iron ■™ich is chamfered to fit it. At the left aide of the back plate is 
seen a stop, L, which is placed in such a position, that when the iron 
plate rests against it, the screw M is concentric with the mandrel, and 

a 3 
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work may be turned as upon an ordinary chuck. To throw the iron 
plate, and consequently the nose of the chuck, on one side, or in other 
words to place the work eccentrically, the screws which retain the 
arc are loosened and the adjustment made by hand. The eccen- 
tricity is marked by an index on the iron plate, which points to the 
graduations seen upon the face of the arc. The eccentricity being 
determined, the arc is again screwed down to retain the movable 
plate in its new position. [Although this is Bergeron's method, it 
appears vastly imerior to the plan of racking the edge of the iron 
plate, and moving it to any required degree of eccentricity by the aid 
of a tangent screw.] When made as above, the chuck will produce 
loops varying in number according to the relative dimensions of the 

?inion (or change wheels gearing with E) and the central wheel, M. 
f the latter has 120 teeth, and the change wheel 60, two loops will 
result. If the pinion has ten teeth, the number of loops will be 13, 
and so forth. Tho practical limit to the number depends on the pos- 
sibility of diminishing the pinion in size and numoer of cogs, and 
still keeping the latter of such size and pitch as to gear with U. _ If, 
therefore, a larger number of loops is required than can be obtained 
thus, it becomes necessary so to modify the form of chuck as to 
permit of intermediate change wheels, and when the modification is 
carried out, we have the geometric chuck, the most perfect, but the 
most complicated and expensive of all. To understand the nature of 
the work, the following is given in clear language by Bergeron, and 
will sufficiently explain and simplify matters. 

If one considers the niovement of the piece (of work) when the 
wheel M is concentric with the maadrel, it will be perceived that 
although it makes two revolutions upon its axis, yet inasmuch as it 
has no eccentricity it will describe no particular curve or figure ; but 
if an eccentricity of three divisions is given to it, two buckles or 
loops will result as in Fig. 315. Before cutting the material, how- 
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ever, approach the tool as near the work as possible, and putting the 
lathe in motion, observe whether the buckle* passes too near the 
centre or too far from it, and also how near it goes to the circum- 
ference. If another change wheel with forty teeth instead of sixty 
is substituted, the slide C, being adjusted accordingly, three loops 
will be described (forty being one-third of ono hundred and twenty), 
bat it is always necessary before actually cutting the material, to try 
whether the buckles will pass near to the centre without going 
beyond it. The result of the latter movement will be shown pre- 
sently, as it entirely alters tho appearance of the pattern. _ Xhe 
divisions commence on the arc at the left hand, the index resting at 




0* when the plate is against the stop L, and the screw of the chuck 
concentric witn the mandrel. The preceding figure of three loops 
will become similar to Fig. 317, retaining the same wheels and some 
decree of eccentricity, but by means of the elide rest moving the 
tool towards the circumference, so that the buckles overlap the 
centre. The effect thus produced is, that of a set of three curvili- 
neal triangles of which the apex of one falls upon the base of the 
next. The use of this chuck is stated to require upon the part of 
the operator more care than any other, as regards tho derangement 
of work or tool in the least during the operation, as, if either is once 
moved in the least out of position, it will be found next to impossible 
to strike the line again, owing to the peculiar nature of the curve, 
for although the tool may be replaced upon any one part of the line 
already cut with the intention of deepening — ^it is by no means 
certain that it will trace the same curve again. This curve, says 
Bei^ron does not produce an agreeable effect on the cover of a bbx, 
■ The word luckle ia used to signify the small loops— not the large curves, 
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unless it is very finely cut, the tool, therefore, should be very sharp 
in the angle and very keen. Bergeron specially mentions this in 
reference to filling the cuts with thin strips of horn or shell, a method 
of inlaid ornamentation not much known or admired in the present 
day, but to which allusion may probably be made again in this 
series. To form the second set of loops, which are parallel with the 
first in these designs, it is only necessary to use the leading screw of 
the slide rest, to move the tool nearer to or further from the centre, 
while the eccentricity and the arrangement of change wheels remain 
as before. It is scarcely necessary to detail the formation of the 




larger series of four loops and upwards, as these are simply the 
result of different sized change wheels : the following principles, how- 
ever, by which the buckling of the several loops is controlled or 
prevented, may perhaps be serviceable. " When, for example an 
eccentricity of sixteen divisions is used— if the tool is placed at a 
distance of two such divisions from the centre of the piece, a line 
only will be produced of as many curves as the wheel or pinion D 
would produce hucMea. If the tool is moved forther from the centre 
by a quarter division, the angles (connecting the curves) will be 
more defined, but still no buckles will be made. A httle further 
movement of tbe tool will produce very small buckles which will 
.thus gradually increase as the tool is set further and further from 
the centre — until at last when the curves pass beyond the centre, 
the result is arrived at already shown in Fig. 317. Another form 
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of this, ctuck is sbowa in 318, in which, instead of the iron plato, 
being pivotted for the purpose of eccentricity upon the axis of the 
wheel E, a parallel slide motion is given to the main wheel by 
guide bars, as in the eccentric and oval chucks. This form is 
figured in " Lardner's Cabinet Cyclopcedia." The large front wheel 
carrying the screw for chucks is pivotted to the slide C, and pro- 
tected by a plate D which nearly covers it. The wheel L, is 
arrangsd to foUoiv this sUde, so as to remain in gear with the large 




wheel without leaving the fixed wheel or ring on the face of the 

Soppit. In both pattei"ns of this chuck the front wheel is used as a 
ivision plate, being moved in either direction as many cogs as 
desired to produce interlacing of the looped designs. It is better, 
however, to add a racked division plate and tangent screw, as in the 
eccentric chuck to act as one piece with the chuck screw, and with 
the latter turning on a conical pin in the centre of the large wheel 
underneath. The above apparatus requires to be used with a slow 
motion owing to the complication of parts, and the whole ought to 
be so well constructed, that the various wheels revolve with perfect 
smoothness and without shake or noise. 

The Spiral Chuck {Fig. 319). 

There is no class of work on the whole more interesting than that 
executed by the aid of the spiral chuck, especially with an addition 
to be described here. This apparatus has grown, almost as a matter 
of course, from the adaptation to the ordinary lathe of the system of 
change wheels for the production of screws of various pitches. A 
spirat is, in fact, a screw with very extended pitch, the threads either^ 
closely enwrapping a cylinder which forms the core or body of the 
screw, or being entirely separate and independent of such core, the 
latter being by far the most light and elegant. The chuck here de- 
scribed is used with the same, anu or bracket as has been already 
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spoken of, standing out from the poppit to carry change wheels, 
and is itself adjustable to suit different diameters of the same. In the 
sectional view of this chuck given here. A, H, is the body with in- 
ternal screw as B, to fit the mandrel. The cog wheel of the chuck 
which gears into the first on the moYable arm or standard, is cast 
with a lai^e central hole to allow it to be stopped on at D, where it 
is retained by a nut C. ITiis permits a change of such wheel for one 
of different size or for the apparatus to be presently described. 

Thus far the chuck is only applicable to the production of screws 
or spirals with a single thread. F, is a dividing plate with racked 
edge acted on by the tangent-screw E, and carrying the screw, Q, a 
counterpart of that upon the mandrel. This plate carries 96 
divisions or teeth. The latter may be used with a spring click if 
preferred ; but the racked edge gives perhaps the more delicate 
power of adjustment. The spiral chuck constructed in this way is 
capable of producing any required number of screw threads or spirals, 
soEd or detached, and of any ordinary pitch. It is, however, diiefly 
intended for the production of spirals or twists for articles of ririu. 
The method of proceeding has already been described in a previous 
page. It is one rather of care than skill, as the lathe apparatus 
ensures the correct movement of the tool where the shape of the latter 
determines the form of thread, angular, round, or moulded at 
pleasure. A few of the tools required are shown in the drawing. 
For finishing the rounded threads, Nos. 3 and 4 may be used, which 
are similar to those required for turning ivory rings, the one com- 
pleting half the thread, the other applied in the opposite direction, 
meeting the cut of the first and finishing the operation. As it is 
necessary to get round to the back of the threads in this case, no 
inner mandrel can be used to support the work, and, therefore, great 
care and delicate handling are necessary to prevent breaking the 
twists. The stops should also be used upon the bed of the slide- 
rest, to limit the traverse of the tool and prevent it from striking the 
shoulder, and destroying any bead or other moulding formed there. 
This is more specially needed, when there are two or more such 
twists rising from the same base (that is when there are two or more 
threads to the screw). The additional apparatus now to be described, 
adds considerably to the powers of the spiral chuck. It is called the 
reciprocating apparatus, and its effect is, to cause a to and fro move- 
ment of the work, at the same time that the motion of the tool is con- 
tinned in a horizontal direction. Fig. 320 shows the simplest of the 
effects thu8 produced. The screw is commenced and carried to any 
desired distance on the cylinder. The action and horizontal traverse of 
the tool is continued, but that of the cylinder reversed, and the cut is 
thus carried upwards. The tool may be a revolving cutter, the action 
of which, being continuous and in the same direction, would seem 
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preferable, as the greater tlie speed with which the tool attacks the 
material the better is generally the result in work of this kind, A 
fixed tool, moreover, must have a central edge chamfered above and 
below, and there is also a tendency with any such fixed tool to 
unscrew the chuck, as the resistance occurs in that direction in the 
upward cut. 

The details of the arrangement are as follows : — The several parts 
being drawn of full size, Pig. 32 1 A is an eccentric capable of slight ad- 
justmeut by the use of either hole, one being further from the centre 
than the other. Fig. 322 gives another view of this eccentric, which 
ii precisely similar to that used in model engines. It is turned as a 
circular plate of gun-metal, with one flange. The plate being five- 
tenths 01 an inch thick, a second plate, forming another flange, is 
attached by four small screws, after the ring of the eccentric is in 
place. This rin* is of iron, or, still better, of steel, and is made in 
one piece, with the arm B, which is six inches long ; the main part 
of it is flat, but it is rounded towards the end, and turned at E, 
after which it is ^ain flattened to work against the arm D, or still 
better forked to embrace the latter. It will be seen that D is also 
a flat plate, with a turned ring similar to the first, but without the 
enclosed eccentric. In this is drilled a series of ten holes, into any 
of which a pin can be fitted, so as to unite the arms B and D, the 
pin becoming a hinge or centre of oscillation. The circular ring of 
the part D fits on the pnrt D D of the chuck, on which it can be 
secured by the ferrule C, the arm D being then in a vertical position. 
The holes in the eccentric can (either of them) be fitted over and 
secured to the end of the leading screw of the slide-rest. The 
liandle being then placed on the other end of the screw and turned 
by the hand, the eccentric will cause the arm D to oscillate to and 
fro through the medium of the connecting rod B, thereby giving to 
the chuck, and to the work attached to it, a similar to and fro 
movement. The extent of this movement depends upon the length 
of the lever D brought into action. "With the pin in the holes 
1, 2, 3, the oscillation will be inconsiderable, but with the pin in 
either hole numbered 8, 9, 10, it will be much increased. In the 
first, therefore, a short wave. Fig. 320, will result ; in the second case 
these will be more hke Fig. 320 B. This apparatus will completely 
alter the character of a spiral, which, if cut through a hollow 
cylinder (as in the case of detached twists) becomes a zigzag of 
curved sides curious enough to behold. The apparatus, it must 
be understood, is worked entirely by the handle of the shde-rest, the 
lathe-cord being thrown off unless the latter is carried to the 
overhead instead, to put in action revolving cutters. The reciprocal 
action is, in fact, a self-acting segment engine. 

It has been already stated that for the production of spiral work 
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reTolving cutters are preferable to fixed ones, unless, indeed, it is 
required to finish up a perfectly round thread, when Figs, 3 and 4 of 
the tools drawn are required. Revolving cutters must be placed iu 
the frame of the universal cutter and set to the rake of the thread. 
Drills may be used for the reciprocating movement, as they make 
very clean work, and the rake need not with these be attended to. 
In face work drills are specially to be used to produce patterns hke Fig. 
325, and oUiers derived from this simple one. An additional apparatus, 
represented in Fig. 323, is required for the latter process, to enable 
the rest to be turned in its socket so as to face the work, and notwith- 
standing the alteration of its position still to keep up the gearing of 
the wheels. A rest socket to be made and mounted as usu£ is 
fitted with a stem surmounted-by an accurately drilled boss A, 
through which passes a spindle fitted with the wheel C, to gear with 
that on the arm carrying the change-wheels, and which may be 
changed for one of larger or smaller size. This is for cutting such 
work as Fig. 324, representing, of course, only a single spiral, very 
open and of itself of no beauty, but which by intersection of other 
spirals can be converted into a pattern of great elegance. When it 
is desired to produce the waved spiral the eecentne is fixed to the 
rod instead of the wheel C, and the work proceeds the same as when 
a cylindrical surface is to be worked. In the Fig. shown the divi- 
sion plate of this chuck is of course used. 

It IS evident that the variations producible by working intersecting 
spirals and waved lines are very numerous, and these may be addi- 
tionally varied by the combination of eccentric and spiral movements. 

The following six patterns are re-engraved irom Valicourt's Hand 
Book, which is almost identical with that of Bergeron. They were 
not engraved in time to be inserted under the head of eccentric chuck 
work. The notation and description annexed is from a manuscript 
Look kindly lent to the writer by an amateur. " Bed-plate," 4 deg., 
must be taken to mean that the work is shifted (on one of the beds 
of the chuck) four of the marked divisions for eccentricity, counting 
from the axial line of the mandrel. 

" Slide rest, i deg.," means that the cutting tool is moved four 
corresponding divisions in its bed for radius of the circle to be cut ; 
and so throughout. 

" 4 *," means four times repeated. 

The cutting tools, unless otherwise expressed, are douhle angled, 
and " 25 cutting tool," means 25 deg. of cutting edge. 

l iMmi.r I I I ■ 'T I ■ ;_ I 

Holtzapfiel's scale of divisions is i [ Tl I I I 1 

- izo 

The scale used in Talieourt is l i i,]. i1 j „j .i i | ' i i i J i i mJuhI i i i . i l 
which is that here quoted. ' o ' io ' ' ' za ' ao' 
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If bed-plate and slide rest are botli equally diminislied at each 
cut, a shell results, -with the close part infernal. If bed-plate ia 
increased and slide rest diminished, the close part of the shelUs 
external 

SPECIMEN I— Tools 25, 32, 36 ; Click-pUte 96 or 288. 



Bed-pUfe 


moved. Slide rest moved. 


Circles done. 


Tool. 


3 


2 


... 12» {1 done 7 missed) 


25 


6 


1 


... I2» (1 done 7 missed) 




10 


3 


.. 48* (1 done 1 missed) 


36 


3 


10 


... 'ii* (1 done 3 missed) 




23 


*i ... 


... 4' (16 done 8 missed) 




29J 




... 96* 


. 25 


33 


'.'.'. '.'.'. 1 z 


... 96* 




01 33 


B 


... 288* 






SPECIMEN II.-Toolj 28, 36 ; Cliek-plato 288. 




Bed-plate 


Slide rest. 


Circles done. 


Tool. 


1 


i 


... 12 


. 28 


1 


li 


... 12 




'1 


2 


4 (8 done 4 missed) . 


'. 36 


13^ 


31 


... 24 


. 28 


19 


3} ... 


... 4 (16 done 8 missed) 


36 


19 


4 


... 4 (in Bpaces) 




21 


1 


4 (above last) 




E 17 


1 


... 4 (below last)... 


. 30 


30 


i 


... 12 (20 done 4 missed) 


28 


29| 


i - 


- - 111;; 'r ;; I 




28| 


::: ::: t ':: 


... 12 Ditto. 




28J 


... 12 




271 


J - 


-., f (15 done 4 missed 
- ' i 1 .. * .. 

12 J 1 .. " " 
■■■ i( 1 ,. * „ 


! 


26J 


i ■■ 




3 




As before 




Ditto. 




25 




... 12 (20 done 4 mis«J) 




From B to here, border, if with 96 click-plate, not good-looking; tool a boring-bit 


33.'. 


i - 


... 12 (7 done 1 missed 


) 


31.'- 


is-ieth... 


10 ((1 » 5 .. 

- (1 ,; 1 ;, 




29.V 


i ■•■ 


12 i(l " 1 » 
- " 1(5 „ 1 „ 




27.V 


n-I6th... 


,» (1 „ 1 „ 
•■■ (1 „ 5 „ 




25i 


i - 


,, (1 „ 1 „ 
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Bwl-plate. 

H 

27} 



SPECIUEN IIL— Click-rkle 96. 
Slide rest. Circles done, 

li _ ... 8 



H 



28 



SPECIMEN" IV. 
The centre of tKis is a star of six curved rays, described by fixing 
the cutter at the centre and turning the mandrel by hand through so 
many divisions — for convenience so many iSths of the eircumforonce. 
These rays are marked by B. (The segment stop is constructed for 
this very kind of work, and is to be used in the present case } : — 
Bed-plate. Slide rest. Arcs done for star. 



14j 
19| 
2U 

29l 
30| 



6 {Uths ef the circle) 

-. n (u „ ) 

■.. 12 {ii „ ) 

... 13 (>^ „ ) 

... 2i (2 done 



sed) 



. 32 

. 3^ (intersecting) 



SrECIMEN v.— Catlierino wheel ; tool 28. 
The ground grailed by concentric circles contiguous to each other. 
The arcs by fours, all of same radius. 

£ed-plate. Uest, Arcs done. 

.„ ... J f 1^ &c. (forgi-ailiiig) 

E30 50 12 (is) 

(Repeat at three next divisions.) 
SPECIMEN VI.— Tools 28, S6 ; Click-plato, 288. 



Bed-plate. 


Best. 


Number. 


IJ ... 


1 


. 8 done 


B12 


... 12 


. 12A (to meet next circle) 


*l ... 


... 17 


. 2J, 


30 


1 ... 


. 12 


295 - 


... 1' ... . 


. 12 


(On„„. 


radius as the last, and 


nrroundin^ it.) 


29 


IJ ... 


. 12 


28i ... 


... 2 ... 


. 12 


28 


... 2i ... . 


. 12 


274 ... 


3 ... 


. 12 


27 


... 35 ... . 


. 12 


26J ... 


i 


. 12 


231 ... 


1 


. 12 


(3 done, 


21 missed between last. 


r if click-plate 96.) 


25 


I 


. 12 (Ijetween last) 
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Although in the matter of beauty the patterns here given are by 
no means comparable to many others, especially to some lately pub- 
lished from blocks cut by Mr. George Plant, for the English Mechanic; 
they are, by their comparative simplicity, well selected to give the 
learner a good idea of designing and working with the eccentric 
chuck. It is not, indeed, proposed by the writer to multiply pat- 
terns, as mere copying of such is of small interest to those who are 
really endued with taste and skill ; and the variations producible by 
combinations of different numbers of divisions of the click-plate and 
slide rest are of such infinite number, that printed designs of a score 
or two would not serve to teach the nature of this work better than 
the half dozen now before the reader. When a new chuck, indeed, 
is brought out, it is well to give a few specimens of its work, to show 
the possible purchaser its value as a means of ornamentation and the 
extent of its capabilities ; hut when these are understood, the pur- 
chaser had much better design for himself, instead of becoming a 
lazy imitator and copying patterns laid down by others. Details of 
designs that are presented m a tabular form remind us sadly (for we 
are married) of the old " knit one, drop two," "purl," or some such 
mysterious and, to us, detestable jargon wherewith ladies were, or 
ate, wont to worry the ears of mankind. 

The chuck of Professor Ibbetson, and the elliptic cutting frame of 
Captain Ash, are not introduced here, partly because this work has 
reached its intended limit, and partly because the inventors them- 
selves have pubHshed separate works entirely devoted to a description 
of the arrangements and capabilities of their respective chucks. A 
brief notice is appended of Plant's geometric chuck, contributed by 
the inventor to the pages of the English Mechanic." 

The author now concludes his pleasant labours, the result of which 
is contained in the preceding pages. These labours have been 
lightened, and the work itself benefited, by several kindly-written 
remarks received from various readers of the English Mechanic, while 
the articles were in course of production in that paper. Criticisms 
and suggestions also came to hand in which no such kindly feelings 
appeared. These also have, nevertheless, had an equal share of 
attention, and where they appeared to be of value they have been 
turned to profit, and have resulted in various more or less important 
alterations and additions. " The Lathe and its Uses," thus re-ar- 
ranged and modified, must now take its chance in the world with 
other productions of a similar character ; and the writer hopes it 
may suffice to help those who need such assistance, and may he well 
received by others who though able to walk alone may yet cherish a 
kindly feeling for the friendly walking-stick. 
• See Appendix. 
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APPENDIX 



Professor Willis's Tool Holder for the Sltde Rest. 

This— described and drawn first in " Holtzapffel's Mechanical 
Manipulation," to which work the author, and, indeed, most authors 
of books of the nature of tho present, are indebted for much of their 
information — is now become very general, and fi-om its perfect action 
oi^ht to be universally used in all factories in which the lathe hears 
a part. It permits the tool to be set at any required angle upon the 
bed of the slide rest, and holds it securely when placed in position. 
It is likewise so constructed as to be easily removed from the table 
of the rest, so that other forms of apparatus may be attached if de- 
sired. One nut only has to bo turned to fix the tool, this nut turning 
on a strong central screw, A, in the figure, the lower part of which, 
as far as the shoulder, is screwed into the top plate of the rest. This 
shoulder is directed to be made with flattened sides, so as to be 
capable of being unscrewed by the application of a wrench. Tho 
actual clamp is a triangular piece of cast or wrought iron, B, in the 




centre of which is a hole to allow this piece to go easily over the 
screw. The hole is hollowed out into a cup-shaped cavity, into 
which fits a hemispherical washer, shown at C in the section. The 
clamping nut, D_, acts upon this washer, which permits the triangle 
to take up a position not necessarily quite parallel to the bed of Sie 
elide rest, and thus a tool whose upper and lower surfaces may not 
be strictly parallel will be securely grasped. The piece called trian- 
gular is not precisely of that form, but of the shape shown in the 
second figure, in which E, E, represent two hard steel pins, shghtly 
projecting — one of these, E, appearing in the first figure. These 
pins rest upon the upper surface of the tool. At the third angle the 
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clamping piece is drilled and tapped to receive a screw, which must 
work stiffly in this liole. Thus when a tool is placed in position, aa 
shown, the clamping nut maintains a pressure upon the three points 
beneath the apices of the triangle. As thus arranged the tool would 
he stiffly and securely held ; but Professor Willis has added a second 
triangular piece, nearly similar to the first, except that it is provided 
with a boss, in which a notch or groove is cut, X, in both figures, 
into which the point of the small screw falls. This lower triangle, 
which is free to revolve round the central screw, is also cut away at 
the line L, L, of the second figure, so as to form a §iiide or rest for 
the side of the tool, which is thus kept at the same distance from the 
central screw, and placed in a moment exactly under the studs or 
points of the upper plate. A careful inspection of the two drawings 
will make the precise arrangement clear. In maUng it, which is not 
very difficult, care must be taken to make the triangle of such size 
and so to place it, that no angle can overhang the top plate of the 
rest, in whatever position it may be. The hole in the upper triangle 
or clamp must be tolerably large and slightly conical — the base of 
the cone upwards, to allow this piece to takeup a hearing, as de- 
scribed. 'Hie hemispherical washer is always in a horizontal posi- 
tion, and the hole through it may be only of sufficient diameter to 
allow it to pass freely over the central screw. 

MuNRo's Planing Machine to be attached lo the Lathe, 

AND WORKED WITH THE FOOT. 

In the Engliah Mechanic of Nov. 2, 1866, a brief notice was 
given of the above. The author of the present work having care- 
fully inspected the machine and seen it m operation, considers it 
of such great value to the amateur mechamc, as well as to the 
professional turner of metal work, that he has had an engraving of 
the machine carefully made from a photograph, and has here 
appended it to illustrate the description given. 

It is a lathe for planing, cutting key-grooves in wheels,_ collars, 
&c., and cutting racks on the teeth of wheels. The lathe is of the 
usual construction, hut outside the right hand standard is fixed a 
vertical spindle, which is made to rotate by a pair of bevel wheels, 
the pinion being fast to the end of the crank shaft, and in contact 
with a wheel of double the number of teeth on the vertical spindle. 
On the top of the latter is a crank- plate, which will |ive a stroke of 
(en inches or less at pleasure. The planing-machme is fixed by 
two bolts to the lathe-bed, and a connecting rod is attached to tho 
sliding plate or bed of the planing machine, the other end of which 
is made fast to the pin of the crank- plate. The work is clamped by 
simple means to this sliding bed, and thus passes to and fro under 
the tool which, by self-acting gear, is made to traverse side-ways 
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after eacli stroke as in the large planing machines. The whole 
works almost noiselessly and with the greatest ease, each part being 
accurately fitted, and the whole well finished. For such purposes as 
planing the fece of tho slide valve and its bed in small engines, or 
shaping the guide bars of eccentric and other chucks, facing the 
frames of siide-rests, &c,, it is exactly what is needed by_ the ama- 
teur, rendering the workshop complete for all purposes without tho 
necessity for adding a large and separate planing machine, which 
takes up room that cannot always be conveniently spared. With 
such a lathe as that in the frontispiece, fitted with one of these 
planing machines, there is scarcely a model of machinery that could 
not be made. Any of our readers interested in mechanics would be 
wise to trip over to Lambeth and view the machine in operation ; 
and the writer will guarantee, not only the most civil and obliging 
attention from tho inventor, but the greatest pleasure and satisfac- 
tion from the working of tlR machine itself. There is a simple 
arrangement for key-grooving and slotting, by attaching the upper 
slide of the ordinary rest to tho crank plate of this machine, in 
which case most of the apparatus is removed. 

Hicks' Expanding Manbrel. 

Mention of this has been made in the body of the work. It is 

used for turning rings and washers, and various sizes of these can 

be turned upon the same mandrel, so that a set of three will suf&CG 

for all the work likely to be met with even in the largest factories. 




Fig. 1 represents the mandrel complete. F P is the central part, 
■with, a conical boss. A, cast upon it, and the whole turned with great 
accuracy. Four longitudinal dovetailed slots, seen plainly in Fig. 3, 
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are then planed in the conical part, and into these are fitted steel 
wedges, Fig. 2, A and E, and B, Fig. 3. C, Fig. 1, is a hollow 
conical washer, which can be advanced over the central part when 
driven forwMd by the nut D. This washer, acting on the ends of 
the sliding wedges, causes them to move towards the large end of the 
cone A, and, from the form of these and of the cone, any washer or 
ring will be held tightly when placed outside these wedges, and will 
fdso be mounted concentrically. 

Turning Spheres by means of Templates. 

It is but right to state that the above method has been objected 
to by a practical workman, whose business has led him to study the 
matter closely. He states that it is impossible in this way to effect 
the desired object. As the writer has not been able to test the 
working of the apparatus on his own kthe, he felt inclined, at first, 
to withdraw the whole chapter. The objections offered, however, 
were not, to his mind, entirely satisfactory ; and the opinion of other 
equally scientific and practical men being favourable, the chapter has 
been retained. It is possible, nevertheless, that there may be a 
mathematical reason which the writer is not competent to work out, 
and the objector being a man of great mechanical knowledge and 
experience, his remarks are worthy of consideration. The practical 
(notinsuperaWe) difficulty appears to be the production of a pn)pcr 
tool for thia work. 

Plakt's Geometric Chuck. 

This chQck is put in motion by an entirely new method ; none of 
its parts being attached to the lathe head, the whole can be put in 
motion or rele^ed in an instant, and without stopping the lathe. 

The whole of its work is executed by the continuous motion of the 
lathe, so that, when the chuck is adjusted, any figure (no matter 
how complex) may be begun and completed without once stopping 
the lathe. 

By the different arrangements and adjustments of the chuck and 
slide rest, an infinite variety of the most beautiful geometrical figures 
may be produced ; and some of them of so strange and fortuitous a 
nature as to bid defiance to any imitation. 

Description of the Drawings. 
Fig. 1 is a front view, and 
Fig. 2 a view of the back of the chuck. 

A A. The foundation plate screwing on the plate of the mandrel 
and carrying the whole of the other parts of the chuck. 
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B, C. The two driving wheels giving an independent motion to the 
cliuck- 

D. Angular wheel moving freely on the wheel C for the angular 
adjustment of the figures. 

E. Pinion of any number of teeth fitting on the shaft carrying 
D and C. 

H. Large wheel of 120 teeth, forming the foundation of the second 
part, and driven from the pinion E by the wheels F, G, and T. 

L. Large wheel of 96 teeth driven by the pinions and wheels 
U, I, J, K, and forming the foundation plate of the third part, II, 
which carries the nose of the chuck. 

N' N'. Self-adjusting radius plates for carrying the various change 
wheels. 

0, P. The eccentric slides of the first and second parts. 

Fig. 2 shows the arrangement of the driving wheels and pinions on 
the back of the chuck. 

The working of the chuck is as follows : — 

If the pinion E has 20 teeth, and is geared direct into tho wheel 
H, by means of an intermediate wheel, it will give six loops inwards 
if the motions are similar, and outward loops if the motions are 
contrary. 

If the wheel H is driven from the pinion G- it will give 12, 24, 
or 48 loops. 

Pinion of 24 teeth will give 5, 10, 20, or 40 loops. 

Pinion of 30 teeth will give 4, 8, 16, or 32 loops. 

Pinion of 40 teeth will give 3, 6, 18, or 36 loops. 

Pinion of 60 teeth will give two loops inwards, if the motions are 
similar, but, if the motions are contrary, it will produce an ellipse of 
any proportion from a straight line to a circle. 

Other combinations will give circulating or overlaying loops. 

By tho different arrangements of wheels and pinions on the plates 
N, N any number of loops can be produced up to 3,592 in the circle. 

On the opposite page we iUusti-ate some work executed with this 
chuck by Mr. Plant. 

Fig. 3 is a side elevation of the chuck full size. 

A, A, the foundation plate screwing on the nose of the mandi^el, 
and carrying the whole of the other parts of the chuck. 

B, C, the two driving wheels giving an independent motion to the 
chuck. 

D, D, angular wheel moving freely on the wheel C, for the angular 
adjustment of the figures. 

£, E, pinion of any number of teeth fitting on the shaft carrying 
C and D. 

H, H, large wheel of 120 teeth, forming foundation of the second 
part, and driven from the pinion E by the wheels F, Q-, and T. 
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L, largo wheel of 96 teeth driven by tho wheels and pinions 
I, J, K, and forming the foundation of the third part, M, which 
carries the nose of the chuck. 

N, N, self-adjusting radius plates for carrying the various change 
wheels, &c. 

0, P, tho eccentric slides of the first and second parts. 

Q, R, the screws working the eccentric shdes. 

A Paper on the PitisciPLES which Govern the Formation 

AND ArPLICATlON OF ActJTE EdGES, WITH SPECIAL REFERENCE 

to Fixed Toening-tools, contributed by Mr. Dodsworth 
Haydon. 

" The formation of tho took used for turning and planing the meiala laa 
fiuhiect of very great importance to the practical ensineer, and it is mdeed 
onlv when tho mathematical principles upon which such tools act are ClOKly 
followed by the -workman that they produce thoir beat effects. — Holtzaptlei, 
vol. 2, p. y83. 

As the best lathe can do no more than place the work in the m(Kt 
favourable position for tho operation of the tool, and the best tool 
can only do good work when applied as well as constructed on true 
principles, no argument is needed to prove the truth of the state- 
ment taken as tho text of this paper. 

But while many of our most eminent practical authorities, such 
as Nasmyth, Holtzapffel, Babbage, Prof. Wilhs, and othera, have 
contributed valuable papers on the subject, no single writer can be 
said to have embodied all that should bo known upon it as a whole. 
Principle may be looked upon as the essence of practice, and in 
connection with this particular subject, the reduction of practice to 
principle is of comparatively modern growth. This will accounttor 
the fragmentary character and occasional difference of opimon, 
■which marks the treatises of the above-named eminent authontes 
when compared \vith each other. As a step towards some more 
concise and perfect code of principle, I have endeavoured to coUato 
and arrai^e in consecutive order, all those laws which govern the 
action of acute edged turning tools. 

The object of this paper is not to supply patterns of tools, as the 
best form will be no better than the worst unless properly ap- 
pHed ; but to set forth those general principles, which may enable 
tbe workman to distinguish between forms which arc accidental and 



the workman to distinguisn ocEween iwma wmcu mv ai,i,iu.;ii«.i b...^ 
those which are essential, and_ thus to make the shape of any tool 
his servant rather than his guide. , , ^ i v 

Whatever the shape or purpose of any acute-edged tool may be, 
its action will always depend on the manner in which the extreme 
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edge 13 applied to the surface acted upon ; and as the same laws 
govern the action of every acute edge, whether formed on a razor or 
a tool for cast iron, it will assist a clear comprehension of this subject 
to consider tirst the action of edges generally, without reference to 
any particular tool. • 

The same edge may he made to act in four different ways, tiz. : 
to cut, dig, chatter or scrape. Digging and chattering are inter- 
mediate stages hetweeen cutting and scraping, and are fatal to good 
work. Thus cufting and scraping remain the two standard prin- 
ciples, on one of which every tool should he made to act ; and while 
cutting depends on the penetration of the edge, scraping results from 
using an Mge so that it cannot penetrate. Consequently, the condi- 
tions most favourable to cutting will give the key to both principles 
of action. 

Every cutting edge is simply a wedge, keen enough to guide ita 
own path without depending on the grain or other accident^ line of 
separation in the material on which it is employed ; and when such 
a wedge is forced into any substance, it will show a constant tendency 
to penetrate in a line with that face which receives most opposition. 
The comparative amount of opposition which each face receives, will 
be determined either by one having more of its surface in contact 
with the material than the other as in Fig. 3, or by the material 
giving way on one side, as in Tigs. 1 and 3. These last two figures 
illustrate the action of all paring tools, to which class cutting lathe 
tools belong. The dotted lines are added in Pig. 3, to show that the 
action of tbe edge is the same, whether it be formed by one or two 
bevels. 




Thus in all cases, — except when an edge is applied so that the 
pressure is equal on both faces, — one face will gmde the course of 
the edge, and in paring tools this will always be the lower face, or 
that next the surface of the work. 

The first consideration in placing any paring tool must therefore 
always be that, the lower face of the edgeshouldlie as nearly as possible 
in a line icilh the direction the cut is intended iofolloic, so as to place 
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the whole edge in its natural wedge-like position : for when any 
edge is compelled to act in a manner contrary to this, it will assuredly 
assert its natural tendency hy digging and chattering in the direction 
of its lower face. But when the action of the tool is continuous as 
in turning, plajjing, or boring, care must he taken that this face of 
the edge does not actually rub against that of the work; and, to avoid 
this, Nasmyth recommends that the face of the edge should be inclined 
from the surface of the work at an angle of Z°. Babhage calls this 
angle " the angle of relief," because it relieves the friction ; and to 
show how little variation is admissible in this angle, Holtzapffel 
places its maximum at 6°. In cyhndrical work the angle of relief ia 
estimated from a tangent to the circumference. Thus, in Pigs. 4 
and 7, the hnes C, I>, may represent plane surfaces or tangents at 
pleasure, and in either case the lower face of each f ' ' 
to make an angle of 3° with these lines r 




An examination of the nature of the force required to i 
any shaving will show the importance of close attention to the above 
rule. Babhage has pointed out that this process involves two forces, 
which, though simiiltancous in their action, are distinct in the 
nature of their operation. The first is that necessary to divide the 
material atom from atom, and depends on the kind of edge employed, 
The second force is that required to wedge hack the shaving, so as 
to make way for the further progress of the edge, and depends on 
the manner in which it is applied to the work. Now in fibrous and 
cohesive materials, the amount of force required to wedge back the 
shaving is usually greater than that required to effect the initial 
penetration, and must always depend on the angle which the upper 
surface of the edge makes with the face of the work ; while it is obvious 
that, whatever tiie acnteness of the particular edge employed may- 
be, this angle will be reduced to the minimum obtainable with such 
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an edge, by keeping its lower face as close as possible to tbe surface 
from wbich the shaving is being wedged off.* A comparison of 
Figs. 4 and 5 will illustrate this. Both edges are supposed to be of 
the same acuteness, viz., 60°, and in Fig. 4, where the angle of 
relief is only 3°, the edge of 60° will wedge off the shaving at the 
smallest available angle, viz., 63°, while the position of the same 
edge in Fig. 5 increases this angle to 90°, 

Thus, as far as regards the force required to bend back the 
shaving, the edge of Kg. 5 might just as well be nearly square, or 
87°, taking off 3° for the angle of relief. Indeed, this less acute 
edge would work better than one more acute but badly placed, as in 
Fig. 5 ; for the lower iace here points too much mto the work, 
creating the tendency to dig explained above. The same arguments 
and illustrations apply with equal force to driUs and boring tools, and 
Fig. 6 may be looked at as representing one edge of a common 
drill, in which the acuteness is obtained by bevelling the under sides 
only, leaving the upper face of each edge perpendicular to the sur- 
face acted upon. Nasmyth has pointed out that the less acute drills 
of this class are made the better and more smoothly they will cut ; 
for, so long as the upper faces are left square to the surface of 
the work, increasing tlie bevel of the lower faces can only increase 
the tendency to dig and chatter. Thus, whenever acuteness is 
desired in any cutting edge, it should always be obtained from the 
upper face ; and the dotted lines in Fig. 4, suggesting a tool for 
metal in one case, aud a common wood-turning chisel in the other, 
are added to illustrate this, by showing that the Hne of the lower 
face is common to both. No tools afford a better illustration of this 
principle in boring tools than the American twist drills, which owe 
the ease aud beauty of their action to the spiral flutes being placed 
so as to give the necessary acuteness from the upper face of each 
edge, thus allowing tho lower faces to be kept as close as possible to 
the surface of the work. There is yet one more important prac- 
tical advantage to be gained from adopting the smallest possible 
angle of relief. The arrow in Figs. 4 and 5 shows the direction in 
which the strain of the cut will fall on the edges respectively. It 

• In adoptiiig Mr. Babbage'a argamente I have varitad their form, Mr, 
BabbagQ takes the square of 00" and divides it into three parts, viz. : 
Angle of relief 3° , 
ditto edge 60= [ 90= 
ditto escape 27° ' 
The angle of escape is thus oatimated from the horizontal hne perpendicular 
to a base line presented hy the surface of the work or by a tangent to it. But 
aa the value of thb angle depends directly on its relation to the base line, and 
liaa only a complementary relation to the horizontal line, I have thought it 
better to confine the illustration to the same base as being more directly con- 
nected with the wedge-like action of the edge. 
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has been stown that the position of Fig. 5 increases the amount of 
strain on the edge, and yet it is apparent that it is less able to bear 
this increased strain ; for while this falls on Pig. 4 in its strongest 
direction — viz., almost down the length of one face — it falls on 
Fig. 5 across the end of the edge, thus rendering it far more liable 
to wear and fracture. 

It is therefore evident that, in treating plane surfaces, the cutting 
action of any acute edge is most favoured when its lower face is 
placed nearly parallel with the surface acted on ; and in treating 
cylindrical surfaces, when the same face occupies the same position 
ivith regard to some tangent of the circumference ; or, in other 
words, when the lower face is almost at right angles to some radius 
of the circle, as in Fig. 4 : and it follows that the tendency to pene- 
trate will be most effectually counteracted when a line at right 
angles to the surface, or a radius of the circle, as in Fig. 6, bisects 
tbe edge, making each face equidistant from the surface which moves 
across it. Thus, Fig 6 represents the scraping position ; and it is 
obvious that all bow-drills or other tools, which are mid to mt both 
ways, must really act on the scraping principle. 

Practical illustrations in support of the universal application of 
these principles might be multiplied indefinitely; but two verj' 
common operations will suf&ce to prove that the position of the edge 
determines the nature of its action. - If a penknife be not held with 
its blade perpendicular to the paper, when used for scratching out, it 
will be sure to hang and chatter ; and the flatter a razor is held to 
the skin in shaving the more free mil the chin be from uncomfort- 
able digs and chatters afterwards. 

The conditions which next demand notice in the case of turning- 
tools are those which must bo observed to preserve the proper 
position of tbe edge under the strain put upon it. These relate to 
the form of the tool, and, in the case of cylindrical work with fixed 
tools, to the part of the surface at which the edge of the tool should 
be applied. Drills and boring tools require little notice in this 
respect, for, as the strain is round their axis, it is only necessary 
that their shafts should be strong enough not to twist or bend. _ It 
must, however, be remembered that when common drills are required 
to be very accute, the edges should be thrown up a little or hollowed 
out so as to give the acuteness on the upper face as explained above.* 

Hand-turning is simply a matter of manual dextenty, and as any 
part of the same plane or the same circumference presents the same 
surface to the edge of the tool, the correct relation hetween the edge 

* The common form of drill is rendered far more efficient with wrought iron 
and materials diat require cutting, by twisting the flat shaft when tot, bo aa 
to reverse the position of each edge after the manner of a screw-anger. 
The lower faces can then be kept aa close as possible to the face of the work 
while the twist will give a moderate degree of acuteness on the upper face. 
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and the surface can be obtained ia many places, and therefore the 
particular point at which the edge should be applied is simply a 
matter of personal convenience, and may vary with the height of 
the lathe or that of the workman, or the shape and nature of the 
the tool employed. The use of the graver affords a good illustration 
of this ; and it may bo remarked, in connection with this tool, that 
none is more simple in construction; more perfect in principle, or 
more convenient in application. When its use is once thoroughly 
mastered it will do anything from smoothing a pin to roughing out 
a cylinder four or five inches in diameter. The graver is simply a 
square bar of steel ground off obliquely at the end ; and by varymg 
the obliquity of this slope the act of grindiBg one plane face will 
give two cutting edges of any desired acuteness, and three heels 
from which to use these edges at choice. In hand-turning only one 
edge of the graver is used at a time, and the lozenge-shaped &ce is 
made the lower face common to each edge. Now, when the graver 
is used for roughing, the point is generally buried in the clean metal 
leloic the central hue of the work, and tho lower face is placed 
against, and takes the shaving from, the Httle shoulder which it 
forms on the cyhnder. "When the graver is used for smoothing, the 
lower face is placed nearly flat against the face of the work, and the 
edge is generally made to bite on, or a litUe above, the central line. 
But for very light finishing cuts the graver may be used from the 
heel at the bottom of iU lozenge face, and in this position its point is 
over the top of the work, bringing .the biting part of the edge still 
more above the central line. Thus, the only three points to consider 
in placing the tool in hand-turnin a — fi t th t the lower face of 
the edge should occupy the proper p t th regard to the sur- 

face ; secondly, that the handle of th t 1 h Id come up conve- 
niently to the hands of the operat an 1 th dly, that whde these 
two conditions are observed, the h 1 f th t 1 should be able to 
take a firm bearing on the rest. 

The best rule for hand-turning , th f , t apply the tool to 
the work, with these ends in view before fixing the rest, and then to 
bring that up to the necessary position. 

When the heel of any hand tool has a firm bearing on the rest, 
and the edge is applied m the wedge-like position, the preservation 
of this during the progress of the work depends on delicacy of touch 
rather than muscular power. But when the edges are applied out 
of their natural line, it puzzles a strong wrist to keep them to their 
cut at all without digging into the work. This affords the best 
practical illustration of the necessity of careful attention to the posi- 
tion of slide-rest tools, which are deprived of all power of accommo- 
dation to the sense of touch, and which therefore require accurate 
adjustment in &e first instance. 
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For tie motion of the tool is now confined to that of the rest, and 
as this moves in horizontal planes, the edge of the tool must he 
applied to the work on that parallel plane which passes through the 
lathe centres. The reason for this rule will be at once apparent, if 
the cdgo be not placed on this central line in fa_eing up a plate — for 
then it will lose its cut before reaching the centre, leaving a core 
untouched. Now although it would require an exaggerated error in 
the position of the edge to lose cut altogether in turning a cylinder, 
yet this example proves that, unless the cdgo be applied exactly on 
the central line the relative position between it and the surface of 
the work, on which the cutting action depends, will imperceptibly 
change with the reduction of the work ; and supposing this to vary 
much in diameter, the same tool may cut beautifully on one part 
and badly on another. Fig. 4, which illustrates the cutting action 
of the edge, has been purposely placed on a part of the circle where 
a slide- rest tool could only act for a very short time, in order to draw 
attention to the difference between those conditions which govern the 
cutting action, and those which depend on the motion of the rest 
from which tho tool is used. It is obvious that if Fig- 4 were moved 
inwards on a horizonal Hue the edge would pass over the smaller circle 
without touching it. The illustration is of course exaggerated, but it 
proves that Fig. 7 is the only position in which the tool will cut 
over varying diameters without some change in the relative positions 
of its lower face and that of the work. Hence tho usual instruc- 
tions to apply the edge about the centre of tho work. But Bahbage 
has observed, ttiat however good this direction may he as far it goes, 
it is insufficient and liable to mislead when given alone. It is im- 
possible to do away with elasticity when the tool is supported at 
some lateral distance from the line of strain, as in tho slide rest or 
planing machine ; and unless this ela:rticity is counteracted by the 
position of the tool, it may upset the best position of the edge. To 
meet this, Babhage gives the following rule — First, consider where- 
abouts the tool itself will bend under strain on its edge, when fixed 
in the rest ; and then take care that this part of the tool, which 
Babhage caUs "the centre of flexure," — is placed above a line 
joining the centre of the work and the edge of the tool. Fig. 7 will 
explain the reasons for this^rule and the consequences of neglecting 
it when there is much strain put on the edge. 

Let E, I, F, be the line joining the centre of the work and the 
edge of the tool. Then if Q above this line be the centre of flexure, 
when tho tool bends its edge must follow some part of the arc, 
H, I, J, from G as a centre, and will he thrown out of the work. But 
if K below the line, E, I, F, be tho centre of flexure, then, under the 
same circumstances, the edge will foUow some part of the arc 
L, I, M, from K as a centre, and must dig into the work. It is im- 
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portant to reeognise this principle, because while it shows that every 
tool in which the top of the edge stands ahore the shaft must bo 
liable to the evils resulting from elasticity, it shows also that even 
cranked tools may fail to obviate the danger, unless care is taken to 
place the weakest point in the shaft above the central Hne. Eabbage 
remarte, that although it is not always possible to strengthen any 
part of a tool, it is always possible and sometimes desirable to make 
some particular point weaker tiian the rest, by cutting away a little 
whore the weak point should he. Pig. 9 shows that the crank prin- 




ciple may be applied in another form, and although the crank is 
upwards m this case, tho same object is attained by making P tho 
weakest point, and placing it above the central line, N, 0, This 
form, however, is only used for light iinishing cuts ; for any unne- 
cessary length of crank evidently adds elasticity, and Holtzapffel 
observes that, " in adopting the crank form tools the principle must 
not be carried to excess, as it must be remembered we can never 
expunge elasticity from our materials, whether viewed in relation to 
the machine, the tool, or the work." The crank, theiefore, should only 
be just sufficient to give the edge the right direction if the tool 
should spring ; and Holtzapffel remarks, that as a tool will generally 
bend somewhere in the central line of its shaft, it is sufficient if the 
top of the edge is kept on or just below this line, as in Fig. 8. 
Eeferring again to Fig. 7, and looking at the line C, D, as a plane 
surface, and I, F, as a line perpendicular to that surface, the same 
arguments and illustrations apply to the form of a tool in the planing 
machine. The point at which the tool is now applied ceases to be 
of moment. 

Having considered the conditions necessary to insure the best 
cutting action of acute edges and the preservation of that action 
during the progress of the work, it remains to treat of the edges most 
EuitaUe to particular materials, the method of giving them any 
desired ai^lc, and the manner of applying slide-rest tools so as to 
obtain the best work with the least expenditure of force and time. 

"Willis observes that different metals and qualities of the same 
metal require to be treated with edges differing in tlieir degree of 
acuteness, and aU the standard authorities concur in giving the fol- 
lowing code as near enough for all practical porposes. The modifi- 
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cation of these angles is ided by the general principle that fibrous 
and cohesive materials require more acute edges than crystalline and 
granular substances, as vAl be apparent in the following code : — 

■Wrought iron and stcol 60° 

Cast do. do 70° 



Finishing do 90 _ 

Thus the edges available for the metals commonly treated in the 
lathe find their maximum at 90° and minimum at 60°. The maxi- 
mum requires no explanation, as when any edge is larger it ceases to 
be an acute edge. 

With regard to the minimum of 60°, Babbage has pointed out 
that this is dependent not only on the strength necessary to resist 
the strain of the cut, but further and chieily on the temper which 
must he preserred in the edge ; and if this be less than 60" tho 
mass of metal composing the extreme edge will be too small to carry 
off the heat generated by the cut, conseijuently the extreme edge 
would soon lose temper and become useless. 

But these different edges are formed in very different waj^s 
according to the purpose for which the tool is intended ; and this 
will be best understood by comparing the action of a hand-turning 
chisel with fiat of a pointed slide-rest tool. In the first case the 
edge is applied at an oblique tangent to the surface, and removes the 
shaving by passing under its whole width, much after the manner in 
which.an apple is pared, or a ribbon unwound from a stick, when 
the lower edge of one turn just overlaps the top edge of the turn 
below it, and so on. In this case the shaving can be cleanly 
detached by one straight edge. But the position and motion of the 
slide-rest tool being perpendicular to the axis of the work, its 
action becomes that of uncoiling rather than paring ; and as a cord 
or wire wound round a stick touches the face of the stick in one 
direction, and the coil next to itself in another, so in this case the 
width and thickness of the shaving lie in opposite directions, as 
illustrated by the dark band in Pig, 10. Consequently, imless the 
shaving be cut simultaneously in these two directions — viz., from tho 
face of the work on one side, and from the matter under removal on 
the other, it is obvious that it must be iarn from the work in one 
direction, thus increasing the labour and spoiling the appearance of 
the work if the tearing should be from Its face. Now, in practice, 
at any rate in the rough cut, it is usual to take the width of the 
shaving from the superfluous matter ; and if the tool be placed,_ as 
in Fig, 11, it can only cut on one edge ; thus the edge of the shaving 
will be torn from the face of the work, while the point of the toi^ 
win trace a fine thread in its progress along it, lea\ing the face with 
a rough unfinished appearance. 
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Bui if the edges be formed so tliat they can be placed as iu 
Figs. 10 and 13, then both can cut simultaneously, and the screw- 
like trace of the point may be obliterated. This method of using 
the tool will leave the work with a good face from the first rough 
cut, leaving very little for the finishing cut to do ; in addition^ to 
which the labour will be reduced to a minimum, thereby permitting 
a much heavier cut from the same amount of force. In turning any 
plane surface the comer of the edge should be sufficiently relieved 
from it to avoid the danger of catching ; but, in turning cylindrical 
surfaces, if the tool be carefully made and placed, the slope of the 




upper surface will carry the comer out of cut. Experiment must 
decide the exact adjustment ; but the great aim should be to keep 
the face of the tool next the work as nearly parallel with it as pos- 
sible, because it is only that face which leaves any trace of the tool's 
action on the face of the work— the action of the other edge being 
lost with the shaving. 

Thus tools may be broadly divided Into two classes--viz., single- 
edged and double-edged — remembering always that this distinction 
refers to the manner in which they should act, and not to the number 
of edges which it may be convenient to form on the same tool. In 
single-edged tools, whether there be one or many edges, each edge 
acts independently in removing its own shaving, and may therefore 
be formed separately. In this case a longitudinal section, showing 
the angle of the point, will give a true idea of that of the cutting 
edge. But, in the case of double-edged tools, as the two edges 
should co-operate in the removal of the same shaving, they must 
also he formed so that, while each lower face can occupy its proper 
position with regard to that surface of the work opposed to it, both 
edges shall possess the same degree of acuteness. In this case the 
two edges are formed by three planes— viz., two side faces and one 
upper surface common to both ; and the angle of the point is now not 
only not that of the cutting edges, but has not even any fixed rela- 
tion to them, for the cutting edges may varj- some 35° or more on 
the very same longitudinal section of the pomt. 
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Prof. Willis has pointed out that in these tools the angles of the 
cutting edges depend on the section and plan angles of the point 
conjointly (Fig, 8 is a section view; Figs. 10, 11 and 12 are plan 
views). From this it follows that cutting edges of exactly the same 
angle may be obtained by a great variety of combinations m the plan 
and section angles ; and in note A, IT, of Holtzapffel's work, vol. ii. 
p. 994, Prof, WiUis has given a table, showing some of the different 
combinations by which cutting edges of certam angles may he pro- 
duced with accuracy and simplicity. The following short table is 
arranged from this source and though much abbreviated wOl be 
found sufficient for all ordinary purposes. 
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The graver will again serve to illustrate the use of this table ; for 
although only one edge is employed at the same time in hand 
turning, it belongs properly to the double edged class. This wUl be 
very apparent if a graver is held point upwards side by side with a 
point tool, and the dotted lines are added in F^. 8, to make the 
similarity of form more evident. Now Holtzapifel has said of the 
graver when employed for its original purpose of engraving, that 
" no instrument works more perfectly,' pointing out that, while 
both the edges are engaged in cutting the same shaving, both the 
lower faces of the edges are respectively incHned at the smallest 
possible angle from the sides of the V-shaped groove. Fig. 10 has 
already been used to illustrate the best position of the ehde-rest tool, 
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and if the illustration be tamed round until the letters Q, R, read 
horizontally, and this line be taken to represent a flat surface with 
the graver acting upon it, it wiU be seen that the shaving is removed 
in exactly the same manner in both cases ; the only difi'ercnee being 
that tho section of the shaving is triangular in one case and rec- 
tangular in the other. But so &r as the tool is concerned the action 
is identical in each case, thus proving that every point tool may 
be 80 made and placed as to merit Holtzapffel'a culogium on the 
graver, and that this simple tool is in fact lie type of all double- 
edged tools. 

The graver being made from a square bar has of course a plat 
angle of 90", and using it to illustrate the table, -we will suppose that 
it is desired to give it two cutting edges of 60° each. Heterring to 
90^ under the heading of " plan angle," 45° will be found on thia 
line in the column over " cutting edge " 60* ; denoting that tho 
section angle of the point, i.e., tho slope at which the graver is ground, 
must be 45° to give the desired edges. In the same way, if the 
section angle were 61° the cutting edges would be 70°. But taking 
the plan angle of 120", the table shows that this would produce the 
same cutting edges of 60° with the larger section of 55° ; and from 
this we have the important rule that, in oblaining cutting edges of any 
given degree ofaculeness the larger the plan angle w made, the larger also 
may be the section angle. Thus pointed tools though consfaiicted on 
the principle of the graver are an improvement on it in its sunple 
form; for by making both plan and section angles as wide as 
possible, it is obvious that the strength and durability of tho point 
will be much increased. It is, therefore, always better to give sbdo- 
rest tools a large plan angle, as in Fig. 12 ; and plan 120 , with 
section 55°, will be found a very useful and durable tool for surfacmg 
purposes with wrought iron. When there are rectangular comers to 
cut in and out of of course the plan angle cannot be more than 90 , 
and then it is well to sacrifice a Httle of the acuteness, as the section 
of 45° makes the point rather too weak. It is also worthy of remark 
as a mathematical fact, that unless the plan angle exceed 600, ^t is 
impossible to obtain two cutting edges of that degree of acuteness ; 
and in any case, such a plan angle would be radically bad, because 
it could not bo used on the double-edged principle without under- 
cutting the shaving. It is somewhat remarkable, m connection with 
this pohit, that while Holtzapffel, vo!. ii. p. 536, recommends pns- 
matic cutters, he should add a footnote which mdirectly but most 
conclusively corroborates Prof. Willis' condemnation of that particular 
form, by admitting that the proper degree of acuteness cannot bo 

given to both edges. . 

As the practical result of a circular edge is to cut m two opposite 
directions,— tho edge passing gradually from one to the other,— so 
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round-nosed tools belong properly to the double-edged class, and are 
open to gi-eat objections unless carefully formed on this principle. 




This is illustrated in Fig. 13, representing an oblique section of a 
round bar ; and supposing the section to be made at an angle of 45°, 
it is obvious that the highest part of the edge at S will be exactly of 
this angle, while the lower point at T will be 135°, and the side 
points at TJ and V will be 90° each. Thus, between the point S and 
the points U and V on each side respectively, the edge will gradually 
pass through a range of 45°, consequently no two adjacent points on 
the same side will be of the same angle, and the nighest point S 
may be too acute to stand while the lowest, U or V, is too blimt 
to cut. 

Whenever, therefore, it is intended to round the nose of the tool, 
it should be first formed as a double-edged point tool, with a section 
angle agreeing as nearly as practicable with the intended degree of 
acuteness in the edge, so as to secure the highest points from being 
too weak, and the table given above will show what plan angle must 
be used, in combination with this section, to secure ally part from 
being too blunt. 

Thus, supposing a circular edge of about 60° is desired, the sec- 
tion of 58 approaches this most nearly, and if the plan of 140°, 
which, with tnis section, gives two straight cutting edges of 60°, be 
adopted, there can only be a variation of 2° in different parts of the 
edge. But it will be observed that this combination admits of very 
little rounding ; and although less acute edges, being obtainable with 
a smaller plan-angle, admit of rather more rounding, it may be 
taken as a general rule that when any tool is much rounded on the 
nose, so as to present a large segment of a circle, different parts of 
the edge must vary considerably in acuteness. Although Professor 
Willis objects to rounding the nose of a tool at all on account of the 
necessary variation in the character of the edge and some other 
reasons, I am disposed to think that when the tool is carefally formed 
on the principles given above, it is very advantageous to round off 
the point slightly for taking heavy cuts ; and I have found this form 
a favourite one in such workshops as Woolwich Arsenal and Ports- 
mouth Dockyard. But care must be taken to place the nose of the 
tool towards the width of the shaving {presuming that this is taken 
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from the matter to be removed, as it usaally is,) for unless the edge 
13 straight, and almost parallel with the face of the work as it leaves 
it, the face would be marked with a series of concave grooves of 
greater or less width, according to the feed given to the tool ; and 
even when this is very slow, if the curved part of the edge were 
placed towards the face of the work it would presentthe appearance 
of corrugated iron, whon examined under a magnifying lens. Willis 
further advances against the round nose that, as the shaving removed 
by it must be of a curvilinear section, it will oppose more force in 
rolling itself off the edge, than a flat shaving. This would be quite 
true if a fiat shaving could be rolled up on itself like a piece of tape 
or ribbon ; but I think the professor has overlooked the fact that 
when two cutting edges have one common upper face the shaving 
must he bent laterally as well as in its length ; and I am disposed to 
think, from practical experiment, that there is very Utile difference 
on the point of the force required, and that when a point of large 
plan angle is just rounded off it stands better and cuts sweeter than 
when the point is not so rounded. But this only apphes to heavy 
cuts, and for ordinary surfacing work nothing can act more perfectly 
than a point tool of wide plan-angle placed as described above. If a 
double-edged tool, with edges of 60°, be thtis used in turning 
wrought iron or steel, and be well lubricated with dean water during 
the progress of the work, its face may be left with a burnished bnl- 
liancy that a touch of the finest emery would spoil. But, as the 
scheme of this paper is confined to the principles which determine 
the action of edges, and the rules by which those edges may be 
formed with certainty, it will be weU to conclude these remarks with 
a few hints as to the construction of ordinary slide- rest tools 
Bearing in mind that aU double-edged tools belong to the graver 
class, it is well to form the side faces carefully m the first instance, 
and then never to alter these, but to keep the tool m order 
by gi-inding in the upper surface only, |ust as the graver _is 
treated. Nasmyth's cone gauge, illustrated m Holtzapffel, vol. ii., 
p. 534, and also in " Baker's Mechanism," p, 236, affords a ready 
means of forming the side faces with accuracy. But the range and 
convenience of this gauge is much increased by dispensing with 
every part of the arrangement, except the cone itself. _ This can be 
made of any piece of stout metal bar turned truly, with the slide- 
rest set at an angle of 3«, and the base should be broad enough to 
stand steady by itself when squared off truly m the lathe, i^ m 
Fiff 14. Two marks can then be made upon it: one as atW, 
showing the exact height of the lathe-centre when the cone stands 
on the bed of the lathe, and anotlier as at X, showing the height ot 
the centre when the cone is placed on any given part ot the slide- 
rest Thus, in whatever direction the tool is to be used, its adjust- 
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ment can. be accurately made in the first instance on the s 
itsolf,_ and again tested after the tool is clamped down. 

It is too common a praetico in setting slide-rest tools to wedge up 
one end or the other, with regard only to tho application of the 
edge on the central Une. But this generally sacrifices the position of 
the lower faces, which is essential, to a consideration which has been 
shown to be only 8ccondar;y-. Tho best plan is to keep several strips, 
varying from .'. to i inch in thickness, but all about as long and 
wide as the shaft of the tool. These can be made of bar iron for 
the thicker strips, and sheet iron or tin for the thinner ones ; and by 
using any two or three of these together, the tool can be packed up 
parallel to the bed of the slide-rest. The adjustment of the edge 
can thus be made with the greatest ease and certainty without 
altering the relative position of the lower faces. 

It may be well to remark that in using the cone gauge, it is the 
lower faoes of each edge which are to bo tried against it, and not 
the front line of the point, as tho inclination of this rule will vary 
slightly with variations in the plan-angle of the tool, although the 
slope of the faces remains the same. But the section angle is always 
to be estimated from tho front line, whatever its slope may be. 

"When the principles which this paper has endeavoured to embody 
arc once thoroughly understood, no handy workmen need ever be 
at a loss to form and apply his edges with the beat effect under any 
shape the circumstances may require. The first point to bo observed 
is the manner in which the work should be attacked— that is to say, 
whether the removal of the shaving or scraping requires the use of 
a single or double-edged tool. The next pomt is the position of the 
lower face or faces of the edges, so that they may be applied in the 

As."" 



required direction, and in the position explained above. This 
involves the nature of the treahnent best suited to the material, 
both as_ regards the kind of edge employed and the principle on 
which it should he applied — viz., cutting or scraping. In double- 
edged tools the position of tho two lower faces ^termines that of 
the point, which is simply an accident resulting from the meeting 
of the cutting edges ; but which, when so determined, affords a 
guide for the slope of the upper face. This must be so ground that 
it gives each edge tho same degree of acuteness. Thus, in Fig. 15, 
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the point of the tool being at A, the slope must bo made in the 
direction A, B ; while, in Tig. 16, the point being at C, the slope of 
the upper face must be in the direction 0, D. 

The writer is fully aware that those who expect to End " a mle of 
thunib " in this paper, will be miserablj; disappointed. But while 
he is conscious that the principles of which he has treated admit of 
a much fuller and yet more concise definition, he would remind the 
novice that there is "no royal road to learning," and that where 

Eraotice of hand is wanting it can only be supplied by greater know- 
!dge of principle. His object will therefore be fulfilled if this sup- 
plementary paper can supply any explanation or illustration of 
principle that may add to the practical utility of a work so 
exhaustive of its subject as " the Lathe and its Uses." 

Detached-cutter Holders, 

Whore amateurs experience inconvenience in making their tools 
from the want of a forge, the use of detached cutters in a tool holder 
will be found of the greatest advantage for outside work. Even in 
plain tumiug there must always be some special forms for cutting 
into odd corners and deep grooves ; but with a good tool holder and 
a grindstone, which is an indispensable pieco of furniture in every 
metal turner's shop, the cumbrous array of slide-rest tools may be 
reduced to a few special forms and a very small box of cutters. 
These also possess another great advantage ; for the spirit of the old 
adage ijuoted by Holtzapffel — 

" He tliat would a good edge win 
Must forge tiick and grind tHn," 
may be carried out far more conveniently than in the case of whole 
tools which are generally filed into shape beforo tempering, and 
when worn down must go to the fire again and have the process re- 
peated, iiut the detached cutter admits of being tempered evenly 
throughout its whole length and ground up afterwards as long as it 
lasts, without going to the forge again to the deterioration of the 
steel. 

The patterns of tool-holders are innumerable, but very few are 
good for general service, because most of them are arranged so that 
the natural sides of the cutter are used for the face or faces of the 
edge. Thus either the plan angle of tho point is limited to the angles 
presented by the transverse section of the cutter employed, or else , 
the section angle is fixed by the position in which the cutter is 
clamped. Holtzapffel's arrangement is open to the first objection, 
Babbage's to tho second. To obviate this inconvenience, Prof. 
Willis arranged a holder which clamps the cutter at an angle of 56° 
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from the Horizontal line. Thus no side can lie used either for the 
lower or upper face of the edge, but any faces can be ground upon it; 
and the plan and section anglo of the edge may be varied at pleasure 
within tne whole range available for metal turning. Prof. Willis' 
holder for the cutter is almost a facsimile of his admirable tool- 
holder for the slide-rest, than which none is more convenient or can 
act more perfectly. But the arrangement is a littlo complicated for 
a cutter holder, and must be very carefully made with the knowledge 
of certain laws, if it is to insure a perfect grip of the cutter. It is 
also designed for the use of sound wire cutters which reijuire filing 
fiat on one side. 

Adopting Willis's inclination for tlie cutter I have found that all 
its advantages may be secured with a simpler form of bolder and 
common square for steel for the cutter. The holder is simply the 
modification of an old pattern to suit the inclination of 55°, and the 
sketch needs little explanation beyond saying that the nick in the 
solid part should be rather less than a square angle, and made per- 
fectly true all the way down, or, if anything, rather hollowed in tho 




middle, so as to insure the greatest amount of pressure at the top and 
bottom, as otherwise the cutter might not sit quite true and firm. The 
angle at the end of the strap against which the cutter bears should be 
rather more then square, both to allow for any want of exact truth 
in the squaring of the cutter and to avoid the wedging action which 
would be set up on tightening the screw if this angle were less than 
square, as this could of course create a risk of slitting the strap. 
The end of the screw and the cup in which it fits should be round, 
as this allows of a little play and insures a truer grip in the strap 
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than a pointed screw working into a conical hole. A perspectiye 
Bketch of a detached cutter is added, Tvitii dotted lines to sbo^v how 
exactly the arrangement of the faces can be accommodated to the 
positions which have been shown to be the best in sobd tools for the 
slide-rest. 

D. Haydon. 

New foem op Rose Engine bt E. Taylor. 

Seeing that the Editor of the above Articles has iUnstrated and 
described Holtzapffel and Co.'s Rose Cutter and two metliods of 
executing rose cutting, the latter being the ordinary rose engine, 
I am induced to send you a description of a method that I have 
adopted -whereby I can with considerable despatch execute this 
description of turning. 

1 will first preface my description by saying some thirty years ago 
I purchased Ibbetson's Book on eccentric turning, and I was so 
much taken with it and the illustrations, that I determined to maka 
myself in accordance with his description and engravings an cccentrio 
chuck ; and although I was a long time about it, being at the time 
much otherwise engaged, I succeeded beyond my expectations, and 
was enabled to do some very fine work with it ; " and I have never 
regretted the time I spent over tho chuck, as I became familiar with 
metal turning and screw cutting flying in the lathe, which latter 
was surprised to find how easily I could execute. However, I was 
much disappointed in the usefulness of the chuck (Holtzapffel's 
eccentric cutter, which I purchased is far more useful), and also with 
the tediousness of using it (fancy stopping the lathe to alter the 
chuck 360 times or 180 times to cut a row of circles either distinct 
or overlaying each other), and there was also a certain vibration 
occasioned in using the chuck which I also dislilied. I therefore 
determined to cut up some rosettes and convert my headstoek into 
a rose engine, to effect which object I got Holtzapfi'el and Co. to 
return up with a new steel collar and make my mandrel traversing. 
I cut myself a rosette both ways with 16 waves, and I was much 
pleased with the variety of work I could perform with this one, 
but the rosetto took me a long time to make, and disheartened me 
fi-om cutting up a variety. It, however, occurred to me that if I 
added an extra mandrel by the side of and attached to my head- 
stock, and on which extra mandrel, if I had an eccentric chuck con- 
nected with a rod to the wall of my room, I could get my headstoek 
to oscillate, and by connecting and multiplying wheels cause as 
many waves on each revolution of my principal mandrel I pleased ; 
this after much time and patience I succeeded in doing, andT worked 
it with the hand motion often adopted for rose work. After between 
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two and three years, I put the extra mandrel over my principal 
mandrel instead of by the side as before, to enable me to dispense 
with tie hand motion and to work the upper mandrel with the alow 
motion on my lathe wheel, and which I found a very great improye- 
ment, and I now give the details of the plan I have adopted for the 
benefit of your numerous readers. 

The drawings are to a two-inch scale, or one sixth of their full 
size. 

Fig. 400 is a side view of my headstock (part in section) with the 
upper mandrel, A, added, showing the connection by an intermediate 
spmdle, B, with the large cog wheel, 0, on my lower mandrel, D, 
and other additions. 

The back centre, E, of my headstock is connected with the 
back screw F, and drawn out or pushed in with it, and is 
fised by the set screw G-. When drawn out the steel screw, H,_ at 
the end of the mandrel, D, removes to receive the screw guides which 
are then fastened by it, and the piece, I, with segments of a thread 
to match the guides, is slid up by a wedge to the guides and then 
fastened by the screw J, I, can also fix some roses cut on the side, 
and other apparatus with this screw H* 

The large cog wheel, C, is screwed up with the screw, K, to the 
mandrel pulley, L. On the front of the pulley is the division plate as 
usual. 

The intermediate adjustable spindle, E, is carried in a frame 
shown separately by Kg. 405 ; it is allowed to rise or fall as may be 
required for the wheel, M, to gear with the great wheel, C ; provision 
being also made for an intermediate wheel, N, (see Fig, 403) to 
connect the wheel, 0, with the wheel, P, on the upper mandrel when 
required. 

The eccentric chuck is fixed on screw Q of the apper mandrel. 

Fig, 401 is a plan of the mould for the back cast-in)n upright, 
fixed to the headstock with screws at the foot, showing the circular 
groves 1, 2 and 3, necessary for the spindles for the connecting 
wheels ; the centre hole, 4, is for the gun- metal collar, or the upper 
mandrel. 

Fig. 402, is a plan of the mould for the front cast-iron upnght ; 
the centre holes 1 and 2 are for the collars of the mandrels. No, 2 
is made to just fit over the steel collar of the lower mandrel, and is 
fixed to the headstock by a brass rose and three screws ; it is also 
fixed at the foot with two screws to the headstock. 

These two castings, 401 and 402, are bolted together with two 
bolts and nuts through the holes 5 and 6, as shown m Fig. 400. 



Hosted by 



Google 




Hosted by 



Google 



272 THE LATHE AND ITB USES. 

I"ig. 403, is a back view of the additions, showing the cog 
wheels and their connections, also the hrasa bearings for the 
lower mandrel required when allowed to traverse. This was a 
solid piece of trass with a hole bored out and ground to fit the 
mandrel. It was then drilled the whole depth in two places, for 
two steel steady pins, b, c, made to fit quite tight, and at both ends 
for bolts and nuts, a, d, afterwards sawn in two with the circular 
saw, and when put together and two holes drilled through the 
thickness for fixing it was put in its place, adjusted, and re-ground 
on. The holes for fixing were very carefully continued through the 
cast iron upright, and the whole was finally fixed with two screw 
bolts and nuts. 

Pig, 404, is a front view, showing the eccentric chuck, R, on the 
upper mandrel, the slide of which when used is connected with the 
bracket in the wall. Fig. 406, causing the whole apparatus to oscil- 
late in proportion to the eccentricity of the chuck on its centres one 
of which is marked at S. The chuck has a circular movement for 
laj-ing the waves in any position with one another, but which also is 
effected by another plan to be presently described. The whole 
poppet with its fittings is hung on centres similar to the rose engine 
described iu this work. The top part of the bed T removes, and the 
two screws, one shown at V, are taken out to allow the oscillation. 
The large cog wheel has 192 teeth. 

The whole of the additions to my headstock were all of my own 
fitting up. The brass cog wheels were bored out and ground to 
fit an arbor made on purpose, exactly corresponding in diameter with 
the ends of thespindles so that they might fit indiscriminately on either 
spiadle. When turned up, the teeth wore cut with a circular cutter, 
which I made just of the exact shape and thickness required for 
the space between the teeth. The cutter was turned of steel ; 
then wrapped in leather and enclosed in sheet iron. It was then 

5ut in the fire, made red hot, and left for the fire to go out, the next 
ay being soft, it was cut with sharp chisels into a circular file 
and hardened, and with it in the cutter frame the teeth of the 
wheels were cut. The central boss of each wheel has a notch cut 
across the face to receive a pin in the arbor and in the spindles, which 
prevents the wheels from turning round on the latter when 
screwed up. 

This rose engine works beautifully smooth and easy, and oma- 
mentatioQ can be done with it with greater rapidity than with the 
ordinary engine, by arranging the connecting wheels so that the upper 
mandrel makes so many waves and one-half, one-third, one-fourth, 
one-fifth, one-sixth, or any other part of a wave, on each revolution of 
the lower mandrel, because then it requires certain revolutions of the 
lower mandrel before the tool comes into the same cut again — say. 
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for instance, it makes 4i waves on each revolution, then it takes 
29 revolutions of the upper mandrel to complete the pattern, whcrohy 
certain patterns are completed without stopping the lathe, which is 
an advantage that the rose engine proper does not possess. Another 
great advantage is, that the waves can he either flat, sharp, or inter- 
mediate, as required for large or small work, by altering the eccentric 
chuck on the upper mandrel. 

I give a few specimens, not for the beauty of design, hut to illus- 
trate the working of the engine. The centre of Fig. 407 is performed 
by having a wheel of 80 teeth on the upper mandrel, connected with 
one of 25 teeth on the intermediate spindle, which has another of 50 
teeth connected with the large wheel of 192 teeth on the lower man- 
drel ; thus, 24 M ^ ,, producing on each revolution of the lower 
mandrel one wave, and one-fifth of another wave, recimring six revo- 
lutions to complete the pattern. 

The remainder of the pattern is completed hy wheels, 16, 50 ; 48, 
192 making 12^ waves on each revolution of the lower mandrel, re- 
quiring 25 waves to complete the pattern, and laying the waves over 
each other, and with the sHde rost movement of the tool. 

Fig. 408 is produced hy wheels 32, 48 ; 24, 193 making 12 waves. 
The centre is done hy altering the eccentric chuck each time. It 
was purposely executed askew, hy the tool not being placed in the 
centre, to show the importance of doing so for some patterns. The 
rim was executedwith the same wheels, and with the slide rest move- 
ment of the tool, and, after two cuts, the chuck turned half round, 
to lay the waves over eaeh other for the other two cuts. 

Fig 409 is all executed with wheels 96, 30 ; 25, 192 making two 
waves and two-fifths of another wave, requiring 12 waves to com- 
plete the pattern. The two centre rims produced by placing the 
tool above the centre. The outside by four movements of the slide 
rest tool, illustrating how soon patterns are produced, and when 
well cut up look very pretty. 

Fig. 410 is executed with wheels 80, 50 ; 25, 192 makmg four 
waves and four-fifths of another wave, requiring 24 waves to com- 
plete the pattern. The centre is all done without stopping ; the 
outside rim by altering the eccentric chuck four times, to make each 
successive wave flatter. 

Fig. 411 is an illustration of the upper mandrel, makmg 5^ 
revolutions to one of the lathe, requiring 16 revolutions to complete 
the pattern and shde-rest movement. 

Fi". 412. The outer pattern of this figure is produced hy^ the 
upper mandrel making 12i revolutions to one of the lathe, requmng 

04 revolutions to complete the pattern. The centre is a rosette of 

5 waves, slide-rest movement and placed across each other. 

Fig. 413. The whole of this pattern produced by the upper 
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mandi-el making 3! revolutions to one of the lathe, producing 18 
waves across each other ivith slide-rest movement for the middle 
rim. 

Fig. 414 illustrates a rosette of nine waves with slide-rest move- 
ment, and 3 divisions of the circular movement of the eccentric 
chuck for each successive line, producing the waved appearance- 
Fig. 415 illustrates a rosette of 24 waves with the slide-rest 
movement. 

Fig. 416. Another illuBtration of a rosette of 24 waves, rfither more 
sharp than in Fig. 416, with slide-rest movement and 9 divisions of 
the circular movement of the eccentric chuck, giving it a pleasing 
circular Waved appearance. 

Fig. 417. Also another illustration as the last, hut with the waves 
much sharper, the slide-rest movement and only two dii-isions of the 
circular movement of the eccentric chuck producing the star-liko 
pattern. 

Fig. 418 illustrates also a rosette of 24 waves, with the eccentric 
chuck turned half-way round with each movement of the slide-rest, 
producing the pattern so often seen on the hack of watches, only 
being on wood it is on a larger scale. 

The ahove illustrations are sufScieni to give a distinct idea of the 
working of my engine, and the last four show how easily patterns 
are multiplied and varied. 

The whole of the preceding patterns were cxecnted hy the 
wood being chucked in the lathe in the usual ordinary way without 
any particular chuck whatever, hut in comhination with any of the 
ornamental chucks innumerable patterns can be produced. 

Fig. 419 is one illustration wiui an eccentric chuck on the lathe 
mandrel. 

That my description may be complete I will now give drawings of 
m^ eccentric chuck for the upper mandrel. It requires to be con- 
structed differently to the ordinary eccentric chuck, as the circular 
movement requires to he always central, and only the slide carrying 
the pin to receive the rod must move eccentrically. 

Figs. 420 and 421, arc full-size drawings of my eccentric chuck on 
my upper mandrel, used for producing the foregoing specimens. In 
this case I have pi-eferred a wood foundation, as not being so likely 
to run off as metal, on reversing the motion which is sometimes 
necessary on account of idle wheels for the connections. I used a 
piece of well-seasoned ^anish mahogany, taking care that the grain 
of the wood was at right angles with the length of the screw of the 
mandrel, A piece of brass is screwed at the back to prevent the 
screw cutting into the wood. Fig. 420 is a section, and Fig. 421 a 
front view of the chuck, and 1 think all sufficiently clear. I will 
just say the long fine threaded screw I cut up with the stocks and 
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dies in the lathe, using st«el we of the necessary size. This I 
manage easily, and keep tho wire straight hy aSomrig it to expand in 
length. I chuclc the steel ■wire concentrically, and removing the 
centre from the back poppet, substitute a brass centre with a hole tho 
size of the steel wirOj which is allowed about a quarter of an inch 
entry. I then turn down a little below the depth of the intended 
screw thread for about half an inch in length next tho back centre, 
to allow the dies to come back to be tightened up, and which must 
only be done at the commencement and not on the return motion of 
the dies. The collar on the screw is a piece of brass with a hole of 
a size to driye on the wire tight, and is then pinned on and turned 
up true, and finished with the division marks. 

Oval Turning and Eose Cutting wrrH Templates with my 
Apparatus. 

Figs. 422 and 423 are full size drawings of my chuck, with 
circular movement for templates for my upper maudrel, which has 
also a wood foundation. Pig. 433 is a section, and Fig. 433 is a 
front view. 

By removing the eccentric chuck from the upper mandrel, and 
substituting the chuck Figs, 422 and 423 with a circular movement, 
to receive templates of any pattern, ovals with the oval template can 
be turned and also with any irregular templates, patterns cut and 
placed in any direction over each other, by causing the templates to 
work against a rubber or roller as most desirable, with an india- 
rubber spring to keep them together. 

The following illustrations will give some faint idea of productions 
from templates. 

Fig. 424, is tho production of an oval template and slide-rest 
movement, both mandrels making equal revolutions. 

Fig. 425 the same as Fig. 424, with the patterns laid across each 
other by turning the circular movement of the chuck 13 divisions. 

Fig. 426, is from an oval template, which is caused to make two 
revolutions to one of the lathe mandrel producing 4 waves and undu- 
lations and with the shde-rest movement. It will be perceived in 
this case the form of the oval is superseded by another pattern, and 
shows how great a change in the form of patterns from templates 
my rose engine with change wheels effects. 

Fig. 427, is also from an ova! template, caused to make 5 revolu- 
tions- to one of the lathe, and with the circular movement of tho 
chuck and the slide-rest movement, and in this case the form of the 
oval is also superseded. Indeed, none but those who have made 
the matter their study would have the slightest idea that this pattern 
could be produced from an oval template. 
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282 THE LATHE AKD ITS DSES, 

Fig. 428, is also from an oval template, it is finer than 427, but 
is done in tie same way by the template making nine revolutions 
to one of the lathe mandrel. 

The above ai6 a few specimens of the oval, but sufficient to draw 
attentwa to the great variety of patterns that can be executed, and 
there ilbistrationfi have only been made to go even rev^utiMis with 
the lathe mandrel ; but of course can be made to go, as already 
described, uneven levolutjon?, laying the lines over each other for 
variety of patteras. 

Fig. 439, is a euriosaty from a square template with c(jual revolu- 
tions, the outside rim and inside pattern hy the circular movanent 
of the template chuck. 

Fig. 430, is also from a square template made to go two revolu- 
tions to one of the lathe and mth the slide-rest movement. The 
centre pattern with the circular movement of the chuck. 

Fig. 431, is the production of a heart-shape template, and with 
the slide-rest movement and the patterns laid across each other, the 
mandrels making equal revolutions. 

Fig. 432, is also from a heart-shape template made to go two 
revolutions to one of tlie lathe and the slide-rest movement. But in 
this case tie dide-rest tool is used on the opposUedde of the lathe bed 
to tJie roller against tbe template, and thei-efore reversing the pattern, 
that is, lie projections of the pattern are the hollows of the template, 
and vice wria. I have introduced it to show how eaoly patterns 
are multiplied in the most simple way. It will also be observed that 
the form of the template is superseded. 

Fig, 433, is another illustration of the heart-shaje template, but 
made fo go five revolutions to one of the lathe, with the circular move- 
ment of the template chuck, and the slide-rest movement, and in 
which case the form of the template is entirely superseded. 

Fig. 434, is also a similar illustration to 433, only finer ; they can 
be of course as fine as desired. 

The above are, I think, sufficient to illustrate the productions from 
templates, some very pretty patterns can he executed. My object is 
more particularly to exhibit the use and extended applicatioii of my 
rose engine, and it will be perceived the last two axe uot the most 
easily worting temjJates. 

'i^ variety of patterns that can be executed with this engme are 
so iimimigrable 'that one may say they are infinite. Well may you 
in yoor article quote what Bergeron says of the rose engine, " mat 
it is necessary to 'knew thoroughly (he particular one in use." 

I also make tise of the cogwheel on my mandrel, by coanectiEg it 
by a qdndJe and the change wheels with a large compound elide rest, 
for execating spiml inming, and also with my Elide rest for oraa- 
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mental turning, for small spiral work ; and witli a chuck with a cir- 
cular movement I can cut several spirals to one stem. 

In concluding my description I wUl say the specimens given have 
all boon cut on a plain surface, and this has been unavoidable on 
account of printing, but for the information of those unacijuainted 
with the rose engine, the very great advantages of which over the 
eccentric and geometrical chucks are that the work can be executed on 
concave or convex surfaces. I make use of mine for ornamenting the 
roofs of temples and Chinese pagodas, either domed, curvilinear, or 
circular pointed, by representing them covered with shingles, &c. The 
geometric chuck will produce very beautiful intricate lacework, hut 
not more so than my apparatus, as they both are on the same prin- 
ciple of change wheels, and can both produce equally fine work ; but 
■with my apparatus the work is always concentric with the mandrel, 
and therefore much more pleasing to execute. 

Elias Tayloe, 



Hartford Villa, PatcKam, near Brightoi 
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SLIDING AHD SCREW CUITING LATHE 
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Koyal Letters Patent. 



CUNNINGHAM AND CO., 

480, NEW OXFORD STREET, LONDON, W.O., 
ORNAMENTAL WOOD 

METAL CUTTING MACHINES, 

DRILLING APPAEATUS. 

ADAPTED FOR LADIES' USE. 

Useful to tlie following Trades-Organ BuLldora— 

Cabiniit Makers— Pattern Makers— Chair Makers— Gun 
Ciiae Makers— Marqueterie Makers— Toy Mokerj~Jcw 
Case M akers—Carv era— Cutlers— Leatlier Cntters- Engra- 
verg — JewellerB— Chandelier Makers - ElectrotjpcrB — 
Stereotypers— Src. 




Will cut Brass a Quarter inch thick with ease. 

Tlie worilng of the Macbine is very simple, and can lie learnt by an amateur ir 
five minutes. 




Patentees of the 

CAM ROLLER BUFFING, 

FOR 

Preventing Noise in Machinery. 

See ENQIISEER, Jan. •14dh, 1868. 
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ADVERTISEMENTS. 

W. J, CUNNINGHAM and CO. 

Bflg to call tlie attention sf the PuUio to thar newly-liiTenfed Ornamental Wood and Metal 
Catting Machine. Its eitrema aiuiplicil]; of oonBtmotion preoludine the pOBsibility of 
e|>eediiy getting out of order, having nospringe, and its peculiar adaptability to all kinds 
of treC-vcrk render it at once en acquisition and an ladi^peneabilitj' where acenracr, 
eipediiion, antl high finieh arerequired. The working ia exceedingly *asy, requiring no 
more esertion than an ordinary Sawing Machine for ladiea' aae, and making aa Utile noi ae. 
It great ntility, combined with neatness of constrnction, fit it not only for the workshop, 
but the drawing-roaiQ of the amatenr. The aaw takes the place of a pencil in the hands 
of the operator, enablioB him to prodnca the moat elaborate artistio dfsigne in wood-work. 
Box or other bard texture wooda. 1 inch thick, are aa readily sawn through as the finest 
Vsnser ; metallic plates of J inch thick are also speedily pierced. Magni&snt specimens 
esecuCt^ by thia machine, which have been nniverBally admired fo their extreme delicacy 
and perfection, and acknowledged to be nnrivalled, may be seen at the inventor's address. 
The Itngth of stroke of the saw con he varied to the work in hand. A aimple mechanical 
contrivance la attached for blowing the sawdust from the saw whllat working, also a 
Circular Saw. 

An equally valnable invendon is W. J, C. & Co.'s PiTESTin Drill tno Apparatus 
which is with the greatest advantage combined with the Sawing Machine, enhancing and 
enlarging its ranire of asefulnoBs, or it may be adapt<Ml to a lathe, or as a dinfinct machine. 
Its great advantages over the ordinary lathe for drilling purposes muat be apparent 
when by the addition of tbis apparatus to a 5 inch centre lathe the operator is ~ " ' ' 
drillintheoentreotthroflormorefeet.andth- ^-""--^- - ■ ■ ■ ■■ 

greal:er accuracy and &cility ia ensured. For 

C'intrivad metbodB, not being limited to one cencre arouna wnicQ to deiicriDe curvea, anglea, 
circles, or any oljier mathematioal figore, the operator is at perfect liberty to describe every 
conceivable device the i^oy eon dictate. 



Advantages and Capabilities of this MacMne. 

Mach'me can he adapted to any LatJie, see page 1!51. 



This Machine has a Circular Saw. 
Thia Machine has a Vertical Saw. 
Thii Machine has a true Parallel Motion. 
This Miiohin'! has im Springs whatever. 
Thia Machine has a Bead and Moulding 

Apparatus. 
This Machine has a pianing Apparatus. 
This Machine has a Drilling and Grooving 

Apporatua. 

Circulars and all particvlara on application. 



This Machine has a Einography that 
will engravo hundreds of different 
patterns on wood or metal. 

This Machine will oat Spirals and Ovals. 

Thia Muchine has a Fentagraph, for re- 
ducing, enlarging, and cultin^onthe 
lace of wood any drawing from paper 
or fret- work. 



Every kind of Materials, viz., Saws, Fret Patterns, Fancy 
Wood Drills, Cutters, &c., kept in stock. 



MANUFACTURERS OF TURNING LATHES. 

AND ALL KINDS OF MECHANICAL TOOLS. 
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MOSELEY AND SIMPSON, 



JOES MOSBLETSEOH, 

17&18,KINaST.f 



27, BEDFORD ST, 14 

COVENT GARDEN, 

LOHDOU, W.C. 

ESTABLISHED 1730. 





LATHE AND 

TOOL MANUFACTURERS, 

&C., &0. 

PRICE LIST OF LATHES, 

Turning Lathe, Iron Frame and Bed planed true. Wood Tool Board, Iron Cone 
Mandiel, Cjlinder, poppet head, Rest and two TeeSj Turned Grooved Wheel Crank, 
Treadle complete with 3 ChuokB :— 

No. 1. 8i inch cntre, and 3 foot G inch Bed .„ £10 10 

„ 2. 4 .. ■■ 3 .5 ^^^ 13 la 

3. 6 „ „ 4 „ „ ,.. 15 15 



4. 5 

with Brass Pulley and Slide Rest / 

. 5. S inch «a^ and i feet Bed with Sliiie Beat 

complete 

, 6. 7 inch cfulre, 6 feet Bed, Eolf-acting, and 
Screw Cutting leading Screir, and 22 Change 



21 



For Latlies of other 



I, Estimates are furnished on Application, 



TURNING TOOLS. 

Chiselsfor Soft Wood, the set of 6 handled 

Tools for hardwood and metal, hiudled and ready for use, per dozen 
Drills handled 

Arm Reals Handled 

Callipers from 

Turner's Squares from 

All Kinds of Chucks, Cutters^ &c., made to erder. 
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£8TASLISH£D A.D, 1822, 




41, GREAT QUEEN STREET, LINCOLN'S INN FIELDS, 

{Lata Lewib & Son, of Wych Street, Strand), 

Engineer, Machinist, Latte and Tool Maker, and Modeller of New Inventions, 
for English or Foreign Patents, from Drawings or Specifloations, in Brass, 

Iron, or Wood. 
Also Manufacturer of Steam Engines and Boilers for driving fimateur Lathes, 
Pleasure Boats, &c., the Boilersfitted with Messrs, Field's Patent Circula- 
ting Tubes; whereby a great saving of Fuel and space is effected; or can 
be fitted for Gas. 

UoOel aieam Engiacs and BoUere kept in giock, and the elfFer«nt puts ma; be b&i for mulling 



JsWmo(£s r/irenfor 



Country Orders p 



JOSEPH LEWIS'S. 

PATENT 

f COMBINED DRILL, CIRCULAR SAW, 

"■' AND FEET MACHINE. 




Fatisrm and disigns for Hcture Fi-ames, Brackets, Seadim 

etc., from ^d. each, or 2s. 6d. per dossn assorted. 

I ToflsonLathe .., £10 1 GentlEmen's Machines witli 

B'Mgchine .., 4 CirenlarSaw .., j 

oi"o ... 5 Ditto, ditto, ditto; TJth the 

emen'sditto ... i n o improved SaH-sMtiina 

wIthdnU ... 6 10 I ApporatuB comijlete 

6 1, HIGH STREET,' BLOolttSBUE"^ 
JOSEPH LEWIS, 

EHGmEEB, HACHIKIST, LATHE AND TOOL 
KAEEB, AND UOQELLEB OF NEW INTEIITIOIIS. 
Wanutaeturer of every description of Plain anS Ornamental 
Lathee, Chucks, Slide Ketts, Toole, Drills, ovec-hmd motions, 
DUision Plates, &e. 
Lathes£8O0,£10 00,£1200,£U0O,£ie0 0,£25O0. 

Amateurs supplied with Castings, Forgings of Lathe Engines, 
Ac, and aisielcdm making the same, 

JOSEPH LEWIS'S 

and fitted to anj Lathe, 

51, High St., Bloomsbury, London. 
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